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(57) Abstract: A fused pyrrole compound represented by the general formula (1): (1) 
(wherein the symbols have the same meanings as in the description), a prodrug thereof, or 
a pharmaceutically acceptable salt of either. The compound (1), prodrug, and salt are useful 
( 1 ) as a therapeutic agent for diabetes which has HLGPa inhibitory activity. 
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(1) 



wo 2004/113345 Al lillilllllliiillllllllllllllllllllllllli 



(81) m^m (mTs^otjii^m^j . ±x(Dmm(Dm\^mn^^ 

Pltfej: AE, AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR, 
BW, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, 
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, HR, HU, 
ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, LS, 
LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NA, 
NI, NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, 
SG, SK, SL, SY, TJ, TM, TN, TR, XT, TZ, UA, UG, US, 
UZ, VC, VN, YU, ZA, ZM, ZW. 

(84) tisiifa^(D^i:i^Piy . ±x(Dmm(Djnmmit^'^ 

tgj: ARIPO (BW, GH, GM, KE, LS, MW, MZ, NA, SD, 
SL, SZ, TZ, UG, ZM, ZW), JL—'piyT (AM, AZ, BY, 



KG, KZ, MD, RU, TJ, TM), B — Uy/i (AT, BE, BG, 
CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, IE, 
IT, LU, MC, NL, PL, PT, RO, SE, SI, SK, TR), OAPI (BF, 
B J, CF, CG, CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, 
TD, TG). 

— mmm^m^* 



wo 2004/113345 PCT/JP2004/008917 

mmm 

:^^K}*^HLGPa (Human Liver Glycogen Pho 
5 sphorylase a) mm^^^^ir^^mM^J^m^^^'x^—Mt-^mRXf^ 

y (NiDDM) -r y >-f^ffl;0SiEmj; 

25 feSo 

1 



wo 2004/113345 PCT/JP2004/008917 

15 ^Vai/ (JOSLIN* S DIABETES MELLITUS 13Th 
Edition)^ p. 5 2 1 — 5 2 2#M)o 

XV^tCo 

Xmm) Xit. ^mm^mJkm^B\^M:=.ir:^k^>^htiXV^^, 
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5 m (Gl-P) t^^V=^—^^^ (n- l'|iI(D^VV=tw-;;(.:p;(j^) 

So 



15 t>^<M^ceoTV^;5 (^J^ffs #Pfl^5-3 9 2 5 3^<^^#flg)o 



Ud^L^:icS^l^fi. ;?|s:JiS60^Pt^^^t°i3— /Hb^i^^a^HLGP a |Jaw??§tt^^ 

f^^ 7^ h V^jrw- (Tetrahedron Letter) ^ (19 

7 2^), 23^. p. 2 3 3 3 - 2 3 3 5#M)o 
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Br 



5 f^, Yaoxue Xuebao(1984). 19 (10). 7 3 7~7#M)o 



10 /U^:=^/U^^. Rgt^TK^i^^. Ris RioN Ri if^SV>J^?^AZ:bT7K^i^-T-> 



WII9 6/3 9 3 8 4-^^-?>':7 Vix ^ 1 0-5 1 1 6 8 7 -^^^t^) # 
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1* ^5 ^' 




A. 



/3 7 8 6 4-^/-?^^:7 h#M)o 



-X-Y-Z-f^, -S-CR^ = CR^-, -CR^ = CR^-S-. -O-C 

r4 = cR^-^ -cr'* = cr^-o-^ -n=cr^-s-^ -s-cr^ = n 

5 




15 
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-NR^-CR^ = CR^-*5j;-a«-CR^ = CR^-NR®--efct) : 

b^V^ T5:7^ ;^77ix7jf^v^^ ;^7/w-^^^7V^ ;^/V':7 t^-^/K l> 

5 V-r K> Ci_6T/v^/K C2_6r/v<>-^/K Ca.eT/v-^^/K Ci.gT/W^ 

/V) r^y. N, N- (C i_6T/V"¥>'V) a^-^^s Ci_6T/V;^/-f 7, 
N- (C i_6T/V^/V) N, N- (C T/V^r/V) ^tf^V^^"^ 

^/K Ci.eT/l^'^/^S (O) ^ a(^0~2t?feS)s C T/]^=i =3?^ 

10 C ^-^T ;V:=i^-^^ ;V:^::^;VT ^ / ^ N- (C i-eT/V^ar/V-) ;^ 

T/^;«;/-r/^^^->'. N- (Ci-eT/V-^/V) T5/x N, N- (Ci_6T/V^ 
/V) aT^y. Ci_6T/V';^y-r/vr ^ y . N- (Ci.eT/v^/W ;^7W^^^ 
20 /K N, N- (Ci_4T/V^/V) JV/<^==^^ C i.eT/W^/l^S (O) ^ (Cl 

7V^^/VT^y^ N- (Ci_6T/V^/V) ;5<>/V':7T^-f /K n, N- (Ci.eT 

/kdf^/i/) 2^/v>^r^-f/K C i_6T/v=3f/v^7^:^J^:=^/i--T ^ y *5 J;tJ«c l_6r/^ 
t3^S^S-NH-§|5^-^tfJ^'a'. ^^{*Rd>biil4R$tl2)^-^^«m^tbTV^T^i 



wo 2004/113345 PCT/JP2004/008917 

5 i_6r/^^/^/V';r^i^. N- (Ci_6T/V^/V) T^7. N, N- (Ci.eT 
/V'^/V) 2r5/^ Ci_6T/V';^^/-Y/V'T^ N- (Ci_eT/V=3r/w) 
^^/K N, N- (Ci_4T/V'3r/V) 2;?7/W^^^/K N- (Ci-gT/V^/V) 

-N- (C i_6T/V=3^-:x) ;^7/W<^-r/K C i-er/V-^ar/VS (O) , (^w-tr. 

10 7Vr^7. N- (Ci-eT/V-'^f/V) ><./1':7t^^>'K N, N- (Ci-eT/V"^ 

/V) 2^/v:7t^'Y/K ^/v:7t^^/i^T5: 7. n— (c i_6r/v=ar/v) ;5<./v:7 

15 H^^e)51*X$n; 

(i:::-c\ e*5 j;T^G}:i. m^tvx. UW^-^. -0-. -S-. -so-. - 

S02-> -OC (O) -C (O) -C (O) -NR^-. -N 

R/'C (O) -C (O) NR"-. -SOgNRV-s -NR-SOg-. -N 
R^C (O) -OC (O) NR = -, -NR"C (O) 0-, -NR'SOa 

20 NR^-, -S02NR"C (O) -^^Xf-C (O) N R " S O g -;J>^ $ 

p ^s^s - N H J- fi^^i^-^ T ^ti^m^x^ 
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wo 2004/113345 PCT/JP2004/008917 

iX, N- (Ci_6T7V=3e/V) r^:/. N, N- (Ci_6T/V^/V) 2^^/. Ci 
_6T/^;^/^/V-T5: 7. N- (Ci_6T/V=3r/v) :^/W^^^/K N, N- (Ci 
_4r/^^/W 2^^^'^"^'=E-^/K N- (Ci_eT/V=3E-/V) -N- (Ci-gT/Vadr 
10 V) ;?7/W^^-i'/K Ci_6T/V'3r/VS (O) « (r^-t?^ a}iO~2-efc5). C 
i-gT/V^i^i^^/V-Jj^^^^/K Ci_6T/V=i^v';^/V'^^^/^T5 N— (Ci_6 
r/v-^/v) x/vrJT^^/i^. N, N- (Ci-gT/v^/v) 2^/^':7T^^^^^ c 

20 7«^/K ^^/K ^ cnh^ix^ T-fe^/K T-feb^v'^ p< ^/VT ^ / . 
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/V!ar/v;;?./V5jN=/K C i_4T/^=i ;^7 7W^^-1'/K N— (Ci_4 
r/^"3f/v) ;?;/W^^^/K N, N— (C i_4T7Vdf^/V') :7jic=:/K 

i) -X-Y-Z-dS-s-CH = CH-T?fe;5 R^- (CR^R 

3) n-;a>T^7. 1 -:7^::^/V- 5 ^/V- 1 H- 1 , 5 — v?T-^' 
:/-2, 4 (3H, 5H) 3 --f/V, 1 - 7< ^/l^- 5 - 17 oicri/^- 2 - 

10 ;^=aE^y-2, 3 -i^^t 1 H-^i^y (E) (1, 4 ) i>r^ t:°>^- 3 

/K 2- (4 — :7 3i^/v— 1 , 2, 5, 6 -7^ b 9 1 t'y 1 -^/v) 

rc^/V^ 3- (4 -7znc=.7V- 1 , 2, 5, 6 — 7^ t Fn 1 — ^ 

yv-) y"ntVK 2— (4 — :7cnc^/Vt''^7^^>'- 1 --f/W ^^^^/K 2- (N — 

y^/VT^/) ^^/K 2-^/V'J}n!; y:3^^/V^fcf*2- (N-^^/V-N-^ 
15 >'i>;vT^/) :i^'^/uXitf3:< ; 

i i) -X-Y-Z-'d^-Cn=CH-S-Xh^ t^. R^- (CR^R^) n 

-it.r ^ y^fcltl -^^/v- 5 -y^i^/V- 2 -:^df.y- 2, 3-i^li Kn- 

IH-^^^y (E) (1, 4) i^T*^^t°;^- 3 --f /^-t?f:iJ^^< ; 

i i i) -X-Y-Z-;aS-CH = C (SOgNHg) -S-Xh^t^^ R^- 
20 (CR^R^) „-f:i^^/v*7tJ^-Y y:/^/vi?f:i7:e< ; 

i v) -X-Y-Z--ib^Wm(DX^\Z.:^m^tl. n-^^lXh^. R^i)^TV/l^y^ 

/^-efc«9. d^oR3^s7X^-efc§^, R^}«- (c = o) -A-^tci-tm-cn 

(OH) -C (=0) -A i:i:LXAitNR^R^^ - N R " C H a C Hg O R ^ 
25 SV^^^ 
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wo 2004/113345 PCT/JP2004/008917 

=g-R^{i, MilUTTK^. -C (=0) OR\ -OR'', -SR% -NR^R" 
XM^is NR% -CH2-> 0-tfc}:iS-t?$>S) -ef;iJfeV\) 




-C:J3«9, ^(^tfliif^is R^^UTtK^M^^, R2 ^ UT-E-F-G-H (E ^ 

uT-NR^c (o) -(Dm^h^). ti.x7kmm^7f)^^n^^nmf)^i^m^ 

(Mx.f*\ B^<2f^llO 2/2 0 5 3 0^'^<^^'7U>y h^m)o 

HLGP a ^m^f 6-^f-«J:5lt^^lp!f&^^<^IB^:as3i^?>P5ttTV^^ 

10 
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J;!9^b<«. TSB [1] ~ [2 2] Jc:^-ra«9 ^Sj^o 
[1] (1) 



10 i^^. 

-Gi-G^-Ga-J*. -S-C (R^) =C (R«) -C (R^) =C (R 
15 -S-. -O-C (R^) =C (R«) -C (R^) =C (R^) -0-. 

-N (RO -C (R^) =C (R«) -C (R^) =C (R«) -N (RO 

-N=c (r^) -s-xf^-s-c (R^) =N--efe>9 (r:i-e. r^:Sl 
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Ait. -N (R«) - (r^-e. R^it:j<.mm^. Ci_6T/V^/VSXfi®mS 
^^UTV^T^J:V^Ty — .'V^-lffeS). -C (R«) (R^°) - (^L^IT?. R« 

10 B }^ s 




(m-T?, Ri\ Ri\ Ri\ R^^^t)?R^M*^ m—x\tM^<iXs m^v 

7X^^s ->'ry^. /^^3 7•7^^¥/^S^ T7/^'=¥/^S^ fil^K^^ bTV^T'b 

15 J;v^ry-/^'»^ ry-/^;^'¥v^^. 7"^9>^y/^'S^ hyr^/y/i^Ss - (c 

12 
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/- (CH2)q 



— N. 



5 /UT^ym-Xh^) ^?I^^UTt><3;V^) ^feS). -O- (CHg) ,-R2^ (r 
10 ^sp^-f-^^^i^^i:-^(;if^oT. 



J:V^) -Vh^) -V^h^). -0-C0-R2^ (rr-e. R^^fiCi-eT/V^/V-T 
^ /^X}^C2_i2i^T/V'3r/kT^ Xf*-N (R^^) (R^^) (^1 

:^T^pi^/vm. M^s^^uTv^■rt> J:v^T y — /VS. ^/v^ y y sxt^:^/v^' 
20 ^-yjvmxni^-^tixh2:\f^) xh^). -con (r^^) (r^^) (^^^e. r 

^UTV^T^> j;V>Ty — /VS-CfeS). -CO-R^^ (^^-X?. R^n^iCi-gT 
/Vdr/VSXf^S^S^^bTV^T'b J:V^T y — /VSt?fe^) Xf^-CO- (CH 
2) ,.-R3^ r' ItT tmmXh^ . R^^f^Ci.eT/V^/V-T^: / 

25 s. C2_i2t?r/V'35^/vr 5: ys. Ci_6r/v='ds-i/Sx«C2_7T/V'=3r/v;«7/v 




\ / 



wo 2004/113345 
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m'T's c^-^T/v-^^i^m. T^ym. ^kmm. c^.^r/i^^i^-yM. -coor 

5 ^) Xf*-CON (R^^') (R'^') (w^-e. R^^' RTJR^^' i-iR^^AXJ^K^ 

YVi, -s-> -o-Xf^-N (R^«) - RS«j-i7K*lg^Xt*c i_ 

eT/V^/V-* (^C i_6T7V=3r/kKl-i^ ;i;/k:^'^v'/vKXf*7^ y 
10 nfiOXf* 1 ^4 0^^-^^^) Xh^} Xh^i)\ &'5V^^i 



SXf^-0-C0-R^2 (i^-e. R^^«. Ci-eT/l'^^^Sx Ci-eT/l^^ 

7VT^ ySxr*C2_i2i^r7V'3{^/vr ^ /S-efe§) ; 

Zf^, -CH2-CH2-. -C (R^^) =CH-. -C (R^"') =N-. -N 
= N-, -CO-. -CO-CH2 — . -C0-0-. -CO-CHa-O-. 
20 -CH2-CO-NH--. -C (R^^") (R^^) -N (R^^) - Cir*^. R* 




(i) 



(iii) 




0. 



wo 2004/113345 PCT/JP2004/008917 

5 -c (=u) -N (R^«) - =uu=ox\^=sxh^ . R^^f^iR 

tmmxh^) Xf*- (CH2) s-O- (^'f'. s 1 ~ 3 <^>^^-efe !9 . 
10 t9 ; 




Sm$tt-CV^Tt> j;V^), -CO-NH-CH2-X^*-CH2-NH-CO--e 

20 Vif:±-CO-s -CS-X}*-CH2--efeD ; 

V^f^-O-. -CH2-X«-N (R^^) - dei-e. R^^}*. 7xmi^^. c 

Vgf^-CH (R^^) -X«-N (R^^*) - Cir-e. R^^*5J;T^R^7' 
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Z;as^ -CH2-CH2-V -C (R^3) =CH-. -C (R'*^") =N-. -N 
= N-, -CO-, -C0-0-. -CO-CH2-O-. -CH2-CO-N 

-C (R^3") (R^^) -N (R^^) - (rr-e. R^\ R^^\ R^^" 

c 1 _ 6 T /vdf f*;i?7 7V jj? v'/v^X c 2 - 7 T /V =3 ^ xx;?; 

^tbT^><fcV^) Xf*C2-7T/Vndrv';^/V;^^^-/V^-efe^). "C (=U) -N 

(R^«) - (^nrt?, =u}^=ox}t=ST?fc«9 s R^^f^R^^ il^^-efes) 

Xf*- (CH2) s-O- (^tf^ s }*l~3(Z)ll^-efe«9> T^^V^'Sf*:^^ 



20 ^JI^^bT'b JilS Ci] |S«<7)^^t°n-/Hb^i^> ixri^'X 
[3] R^:S.t^R2^^ TK^M^^-CfeS-tlB [1] [2] |B^©i^-^t:'n 

25 [4] R^^ei^ 
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X 

A'' 

S^^b-cv^T^ctv^r -c (R^") (R^°") - (r^-^. 

10 B f^. 




& Rl7f R17g 
(f2' ) (g' ) 

(m?. R^^\ K^^\ R^^\ R^^' Rxj^R^^' it. m—xitm^j^-ox. 

17 
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:^mm. iyrym. ^^nr/v^/i^m. t^/^^/^Ss s^s^^utv^ 

(CHg) p-co-R^« p*5j:tJ?R^»}:i_h|B [1] ^l^a-^feS)s 

-O- (CH2) ,-R23 r *5j;tJ?R2 3{iJ^t3 [ 1] i|^a-efcS)> 

5 -o-co-R2^ R^MiJitE [1] hnwr^^^) Xf^-N (R2 

Ci-6T/v=¥/vS^ «^S^^bTV^-c^>J:v^Ty — /WK. - (CH2) p'-C 

10 v/v*-eeii$tbTt> j:v^) -efes). -CON (R^^) (R^2) r^ 

^:S.T^R = ^f*_hlB [1] -CO-R«« (^i-X?. R^^f*_h|B 

[1] X«-CO- (CHJ ,.-R3^ r' ^X.XJ- 

R^^}^_h|B [1] i:|^»-t?&5) -efeS) -efc?). 

15 Y* }^-s-x«-N (R^«) - R3«f*_b|B [1] hnBrc^^) 

nf^_hiB [1] hrnm^'^^) -efcs} -efe^^eiN fesv^}^ 
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Z' -CH2-CH2-. -C (R^3) =CH-. -N = N-. -CO-. 

-CO-CH2-. -C0-0-, -CO-CH2-O-S -CH2-CO-NH 
-C (R^^") (R^^) -N (R^^') - R^^" RXfR^^ 

r/V^^l^ifj/V:^c^;vm-T?^^)^ -C ( = U) -N (R^«') - (rci-t?, = 

u}*=ox(*=s-efc«9. R""^' i-iR^^ trnm-rr-h^) Xti- (CH2) s-O 




Q' (CH2) t- (^cf^ t\-t2JL\t.3-Vhy) . :^^\y>m\-t:^^y&-^ 

*^$^-CV>T%<j:V>), -CO-NH-CHa-Xfl-CHg-NH-CO-t? 

20 W f*-CO-XJ:i-CH2-'^fc ; 

V3' it-CH (R^'") ~Xn-N (R^^'") - (r^-e. R^^"^rJ«R^ 
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5 Z' -CH2-CH2-> -C (R^3) =CH-. -N = N-. -CO-. 

-C0-0-> -CO-CH2-O-. -CH2-CO-NH-. -C (R^^") 

rn^M. R^^'Jls 7K»J[^^^ Ci_6T/v^/vKX}*C2-77'/V'=i=^i/:^/i-^' 
^/VST-fcS). -C (=U) -N (R^«') - (^^-e^ =U{i=OX«=S 
10 -e$?J9. R^«* f*R^«^I^a-efcS) (CHg) s-O- (^'f'. s^^l 



[6] -Gi-Ga-Ga-;^^ -S-C (R^) =C (R«) -T'fc^-hlB 
CI] 75^ C5] (^>v^-ft^':^^c:iB^<^^'a't°1a-/Hb'a'i^. ^(O^xi^yy^y. 
20 {^-?:tbbC»^^JifF^b#^mo 

[7] -Gi-G2-G3-;6S. -C (R^) =C (R^) -S--efe^_LtE 
[1] Ib^ [5] <^v^-ftbd>{2:|B«<^^-a^t°n-/Ht:'g^i^s ^<^:/i3 5. 

[8] -Gi-Ga-Gg-^as, -O-C (R^) =C (R^) -"efc^jblB 

25 Cl] 7^3i C5] (D\4^'rfhf}>\z.mm.<Dm^^°'^—Mt^'>^. ^<^:/n k^^^^x 
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[9] -G^-G^-Gs-^^. -C (R^) =C (R^) -0-'T?fc^_h|B 

[1] Tbm. [5] (D\,>-rM^\^mm.(Dm^^°^—Mh^l'^. ^<D':fn V-^iy^X 

[10] -G^-G^-G^-Tb^^ -N (R^) -C (R^) =C (R^) -^efe^S 

5 jiiB [1] [5] (D\,^'rM^z.mm(Dm^^''^—M^'B'm. ■^orT^nK^s' 

[1 13 -Gi-Gg-Gg-^aS, -C (R^) =C (R«) -N (R^) --t?feS 
_hfB [1] 75iS [5] (D\,^irtif)>\^mm(Dm^^°^—M\:>^^^ ^(O-i/nVyv 

10 [1 2] -Gi-Gg-Gg-iaS^ -N = C (R^) - S - S JifB [1] 

Cl 3] -Gi-Gg-Gg-^S, -S-C (R^) =N--efe^_h|B [1] 

15 |g^_hfP^U#Si^o 

[14] _hl5 [1] Jbm [1 3] CDV^Ttt^^^|Bic©li#t°^— /Hb-a^i^. ^(59 

[15] _htB [1] Tbm. [13] (D\^^-rM^z.mm(om^^°^—Mt-^!^. ^(d 
[16] ±13 [1] [13] ©v^-ftvJ^»^^-lB^<^^-^t°^— /Wb-a-^Js 

25 [17] i^liJfiL^m^m^<^)#fffl<^):^e:a?)(^_hSB [1 4] iB^(^^^m^i^o 

[1 8] •i^J||jfiL^?^^^;aS;;^i5^^>'m(^^^!l-^fcSJi|B [1 7] |S«(Z)|S^m^ 

[19] ^^^'^^^(dMMtI)^. n^^;^^^^, v'^^/^j^iJ'^^^, 
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wo 2004/113345 PCT/JP2004/008917 

±m [18] mm(Dmmm^mo 

[2 0] m^mf^mMt(Dmm<Dti^(D±m [i4] ^m.(Dmmm0.mo 

[2 1] mi^m^^mmn)^. 4>':^v>^mnu ^^/v^cr^/v-^m^^ ^ y >-^se:> 

i^ntf^^F^ T-fe- F. iJ^y^fyF. b^i^'^F. ^Vi!^9i^h\ 
i-T i^-' y ^ Ks y :7^y — /K b 5: :^M:7**/^ ^ /J^iJ^" y 

10 0] iE^(D^mm^tfe#jo 

y^^u/fi^m^i ti±. Mmm^. Mmm^. :7^ymm^. ae^^jg^^trfe 

S o 

15 rci_6r/v"3e/vsj tft. ^^^i~6^®(Dii:^Xf:i:e-^LT^> j;v>T/V'¥ 

/vS-efe«9. M;t{^> :i^^/vS. :7°ntVvfi. -fyTT'ntVvS, 7^5^ 

y ^^^^/v-s. s e c-:/^/]^^. t e r t -^^z^^^. -r 

y^i/^/V*. t e r t — ^^'^/l^SXf^^'^-WwS^-efc «9 ^ 

25 i^/^s-egm $ tbfc c 1 _ 6 Tfv-^fvm m^\t^ 2 - 1 f ^ ^ 

3 - t FndeV^n t:VvS, 4 - Fn 2, 3-v?tF 

/V-S ; 2 , 2 , 2 - h y ^^/^^ ; ^^'■v^/vS ; ^ y 3}^ y / p< ^/V-S^ 
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wo 2004/113345 PCT/JP2004/008917 

t e r t - :7" h iX^, t e r t-^^^/V:^ 

iy:l^/v:^::^7um. t e r t - ^>'^;v;^^-=x;^/V7j<^/v 
20 U< 1 ~ 41111) ;d>oitt^Xf*^^0-efe5> T/v^ ^^ev-j^/v^^ 

S> 7" b=^i/;^7/W^^:=^/vr ^ y yy' f=3ri/;^;V)^J^^::^/^r 5: ys> t e r t 
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wo 2004/113345 PCT/JP2004/008917 

2-^ ^--XmA-"^ Yti^yy=f';vm ; 1-^ 2-. 3-, 4-Xf:i5-tK 
u^-y-^y^/vm ; l-> 2-. 3-. 4-, b -JL\tQ Y^i^i^-^^-y/V 
^ ; 2 - 1 Fn ^(riy- 2 ^/Vox^^vS ; 1 , 2 -i^t F^ 

20 r^M3r/V"3r/vsj i:^^, Mm#:i~6|g ($f* l< i ~4#i) (Dit^ixt^ 

-X}^2 -iJ' n 1 -X[^ 2 -:7'n ^ac^/VS^ 1 -X^* 2 - ■:7/V:^ 
tarc^7VS. 1 2 -Xfi 3 -iJ^ n n:7°Ci fcVl^S, 1 2-X}:i3-7'P^ 
25 ^PfcVV^s 1 2 -XJ*3 -:7/V':rn:/p tVv-Sx 1 -> 2 3-X^*4 

- ^ T3 TP 2-, 3-XJ:i4->''n^y^7VS, 1 2-, 3 
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wo 2004/113345 PCT/JP2004/008917 

zfn\i°/vT^ym. T'^^/vT^ySs ^^'^/^r^/S 

rCa^^ViJ^PT/V-^/VXj ^ {^-^^^ 3 ~ 7 #1 (^^ U< 3-6^(11) cD>^ 
rriz/i-^J ^t*. T-fe^/^Ss t:°;^^/kS> :7*^y/vX^ tV^^n^/l^S 

m(Or y — 7V;^7/V)^^::^7VS (T U — 7Vfl5<^)^^ UV^^^^{* 6-12^. J:?)^ 

^L<{*6~i o-i^-efe!?. TIB rry— /v^j tinax^fc^) #T'fe^o 

/NnyvM-^ (_ti|Btl^»). C i.eT/V'^/V'^ (_hlB^lRia). Ci_6^ 
(JlfBi!l^a)s C 2-7 T7^=i ^ V:!^.'^^}?::^/^^ (Jl|Btlll^)^ 

25 



wo 2004/113345 PCT/JP2004/008917 

T5:yK (_hfS rCa.iai^T/v^/vr 5 /KJ i:!!)*) 1 ~6|i 

^ uv^^H^^s 1 ~ 6 in (j;9^*u< f*i~4#i) <^)ii[$^x«5^^i^<^r/v'3e 

(_b|E2flHlft) S-t^v^Ci-eT/V^/V-T^ (_hlB Tc ai^^T/V'^/vr ^ 
25 /HfP<^)^»»s^*b< f*l~6^ (J:«5^^U<f*i~4#I) (D|iLmx«:$^^ 
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wo 2004/113345 PCT/JP2004/008917 

/V, ta y /V, y /v. -r y y y y /v. -r y y y /v. 

if^yy/K ^:t^f-yy/K i^T^y^K byryy/K xh^yy/K t°y 

t^/K tfy^i^=/K tfy^i^^/K t-^^^^/K Ifay^/K t:°nyi;?=/K 
20 t'^yv^^/K t'^^v'^/K ^/V/j^y^/K T-S^t:°::^/K t:°c=:/^^;dS# 

b y ryy /vSi LTf*. i, 2, 3-'H=*5j:t^i, 2, 4-^:^ 
25 /vs^as^ff e>tb5o 

T? 5 g # V ^o 
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wo 2004/113345 PCT/JP2004/008917 

r- (CH2) s-o- i^^, s tti~3oS^-efe«9, ?>^^u:ym\^:^^ 
y^-t?«^$ttTv>-r^> J;v>)j •vmt:>^fv^^t]^x\'i. m^\-£. -ch^- 

0-> -CO-CH2-O-. -CHg-CO-O-s - (CHg) s-O-t^H 

5 r- (CH2) t- (^cf, t }i2^fcfi3 -efe 19 ^ ?<^iy>mi-i:t'^ym'^ 

-CO — CH2-S — CH2-CO-, -CO-CO—, - (CH2) 3-s -C 

o- (CH2) - (CH2) :t^ym(Dm^ 
iojvi^^j>^m.. -^^^^-^-y^ j>.miE). T^-^^-^ j>.mf^E^ % 

-CO-T/V^/K -COg-T/l^^/K -CONH-T/V=¥/K -CO-T/l^ 
-COg-T/l^^^/K -CONH-T/W'Jr^/V^ — CO-TP— /K 
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wo 2004/113345 PCT/JP2004/008917 

-cog-ry— -coNH-ry— -co-^^^, -co^-^^ 

-POgHas -SO3H, -OPO3H2, -OSOgH^-e^^^ 
^]} =r— /k^s> — CO — j^y :3^^v:/i/y =3— /V^y T/V-^/V:!^— T^/l^BK. 

- c o 2 - 5j< y V y =1 — / T/v^^'i^^— T^/v-asxf*- p o 3 h 2^ 

10 CO-r/W'irc=^/K -C02-T/V"5rc=:/K -COg — Ty— /K -CO-Ty 
T:^/S> T^/mm^. -POgHa^ -SO3H. -OP03H2> -OSO3 

H^-t?gm$tuT^>J:V\)> -CO-:^^y ^^^l/i^i^y a-zv-aSs -CO2- 

-cOg-^y ^^v->^:^^y a— /v^y r/v^/vcj^— 

20 /v=iarvs. ^^^/v^^^^v'/vs, r5:ySs r^ym^M. -PO3H2. -SO3 
H. -opOgHg^ -oso3H^-eg^^$;^^Tt>J;v\), :^y j^^^i/^'iJ^'y =1 

aiS^A— A^fct?. 1 1 Omg~ 1 g ©tSH-e, 1 0 1 
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wo 2004/113345 PCT/JP2004/008917 

^mm <D mmm^m^ h l g p a mmmmmm^j: ^ \^m^ ^ti^ m 
m^fj:<. m^it^ mj^nk m^m. mmm. m^m. mM:M. %^mk ^^m. 

10 :^^m^^^ (1) f*. mmmmx-ni:>nx^^^—^mt^:^mx\ i^^jx^m 

it^ n/^T^^^iy^ ^^l^^^:^'$f'f-iy^ :7/w^;^i5^^>^^ T b/v 

mm\^. ^m'^mfmmmi-^mmt\^xn^ -c>-^v>mM. ^/^^^/^^^ 

25 ;as^ife>tuSo 
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wo 2004/113345 PCT/JP2004/008917 

(1) 

-Ga-Gg-Gg-^S, -S-C (R^) =C (R^) -> d>0 

r4^S-C (=0) -^DXfi-C (=NH) -^D (^^'. ^D}*^ (a) ~ 

15 (g) xm^ti^mii)^^m\tti^&xh^) xh^it^m(Dmi^:^^i^o^^xsi^ 
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wo 2004/113345 



PCT/JP2004/008917 




(1-2) (1-1) 
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$>«9s itDf:i^ (a) ~ (g) xM^ti^mf)>f:>m\tfi^mxh^o) 

5 X@ 1-1 

7V3>T^ K (DMF) ^i^^S^ii:^::^:}^^; 9. (3) -e^^^S^fk-a-i^ 

. (THF), t?:^^-^:^^ 1. 2-i;?pi h'^i^^iJ'^'. v^iJ'' y i^^O^— T^/V^ 
• THF-efe^o 

K/S^taSJ*®^- 1 0 ox~5 ox:x. ^*b<{*-8 o°c~^m't?fe'5o 
s;l;^re?*s^o. i^ra~i o^r^-e. ^^b< «o. 5^^~5^ra-e. 

20 1-2 

(3) -t?«$ti'5'ft:'a-#^^2^'f's :^«<^#^T. T^^W^^^/i^i: 
^^S(^:fflv^-5:^^^ b-C(^. M;t{^^ tK^^I^-^ h V ^J>^. 7^mi\:.^ V ^J>.m(D 
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wo 2004/113345 PCT/JP2004/008917 

X@l — 3 

R}t-\^m\'^^mmtvxi^. m:^i-£. -<>-^^^. -^^ih^. 

SJ^^miE^^®^- 1 0°C~2 0 0°C-T:\ 0^U< 5 O'CTr^feSo 

S^&^rafiffiS 1 0 ^i^_b. 0^ b < 3 0 2 4 ^^-e. J: !9 U < 

3 o^~2^ra-efcSo 

15 X@ 1-4 

^t^m. 1, 2-v?>5'13P:ni5r>.^C>xNC2y^^^^ ; ^iS?/— /K /K 
^ y:?"!:! tVl^T/W:!— /K t e r t -^^5^ / — /V#OT7V = — /V^^^ ; h 

25 §o 

HJ;S:f->^v>§ii:^t UTf*. -gni^f^, TK^^ft; y ^^J^i^. TKM'fb-^ h y a. 
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wo 2004/113345 



PCT/JP2004/008917 



^js^^ifiii^o. i^r^~4 8^r^^\ 0*u< fio. 5H#r^~i 2^raT^ 
1-5 

-m^ (5) x-m^ti^4t^<^^mm^. m.m(D^^rs (?) -e^$ 

10 s e c -:/^/HJ ^!>A^(Dr/V"3e/HJ ^IJ'A ; i; Ai^^-f y tWT ^ h\ 

b y "^^AT^ h\ y ^'^J^lf;^ h y p< g^/w y /i-r ^ K^t^^r/v;?/ y^mr^ 
^MtK*;* y e7i^^<^T/^;^; y^JS^mTK*:^ ; TK^^fl^y 7jcm<b-^ 

y ^^T/v^ y ^M:^ ; hy^^^/i^r^^x fc°yi^^, N-7«^/^^/^^^y 

4 yyt3 t:VVT;V:3w-yv^ t e r t / — /V^<^T7W=i— /v^^^ ; ^^:x. 

^/v-x I^Mt^^/K I^^t'^/^^O^^^t^/V'^^^ ; Tir bi/, DMF. v?7?^ 

Rj^^u^tm'^- 5 0 *c~ 5 0 °cx. 0^ u < f*- 2 0 x^-^muxh^o 

XMl — 6 
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wo 2004/113345 PCT/JP2004/008917 

x^i -5 ^p^(;iuT. (6) x-m^n^^t^mt-^^ (?) x-m 
nm - 7 

5 —m.^ (8) xm^fy^^it^m^^m^. — cio) -e^^tb^'fb-a'i^i: 

^ y^^n tVVT/V=t— t e r t -^^y — /V^(^T/V=3— /W^^^ ; 

^/K @^^y^/v> it^:/^/^^(7)^;^-7^/v^^^ ; T-fe bi/s dmf, v'y^ 

^jS^Wf:±®fO. lNFra~2 4^W-t:\ ^^b< fiO. 50#ra~2^P^-t?& 

So 

X@ 1-8 

(9) -e^^tbS^fti^i^^^^^. li^^!jc^#:&T. {10) X 

25 i\imM. 1, 2 -i;?^ n i3:nj5r:/^(^^M3^i/^^^ ; ^ yyn tVvXyV=3— /K 
t e r t /^^(Dr/V^i— /V^^^ ; g^^oi^/K H^P^ @l^:7'^ 

bV>^^«, DMFT'feSo 
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wo 2004/113345 PCT/JP2004/008917 

\tx<. ^(D^xh. 1 -fc Kn'^E^e^-O'y' h y r>^— /v— TKfp^^ (HOBt • 

H2O) ^1- (3- (v^7«5^/VT5: 7) r/ntVl^) - 3 -^^/V';^7/V)iKv^-Y ^ 

5 vm.mm. (edo t (Dm^^^^^m^^ 

ox:^5 ox:x-^ 0^v< nox^-^MUxh^o 

X@ 1-9 

(11) xm^n^it^m^mm^. m-^m^m\^^x^ a 2) 
10 xm^ti^it^mtRm^^^^h\^x\) . Bmt^m<o—DX-h^—^^ (1 
-1) xm-^n^^\^^m^n^^t7!>^x^^o :^Kf;^^y^j>>—:^\^mn^^ 
^t^ma-i. Mm^m\^^^^t7i^x^^o w^i^u^ (12) \^m^x. x 

R}t-Km\^^^mmtvx\t^ w^i^it^ i?rc^/v-cn^^/K thf, v?;^^-!^:/. 

20 t e r t -:7*i5'y — /^^C)T/V3— /V^^^ ; g^^^^^/K 1^^:/ 
^/V^Orc>(.7^/V^^^ ; DMF, v^^ ^/V-^^/Vi^^i^ K^<^@'I4^ 

UV^^^f^. DMF, THF-t?feSo 

\'tx<. ^(D^x-h. 1 -t Kn'3E^v^>'y h y ry— /V— TKfn^^^ 1 - (s- 
R}t-\<im\^^^Mmtvx\-i. m^it. h y ai^/vT 5: N-y^/v^/v^y 
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wo 2004/113345 PCT/JP2004/008917 

5 3^^~2 4^^-e; $fc}c:^*U< f*3^^~l 5^W-t?feSo 
1—10 

(11) -e^^tbS'fb-a^i^^^^'f'. (13) x-m^ti?>^h^m 

6^ t {31 J; 9. nmt^^(o — 3-efe5— (1-2) -^m^th^it^m^n 
10 sr^ias-etrSo 

3 o"c~5 o°c-e. 0^ l< fio°c~^?i.-efe6o 

20 ^j^^^^f^jlSO. 5^^~4 8^K-e. ^*U<(i l^ra~l 2B#ra-t?fe;5o 

nm. 1-11 

(10) ■vm.^ti^^h^m^mm^. m^m^m\i^x. (12) 

xm^^^^t-^mtm^K}t^^'t:5:it{<i^^^ (12') -t?^^tt^^ii 

25 SjS^c:ffiV^:5^^t UTf*. -e^aX-f^^ THF. i:^:t^-f->^. 

'fb^^. 1, 2-i?i^nt3cni?r^^(^/Na>5^'>.^^j§^; ^y:7"t3tVVT/v=i— /K 

t e r t -:/i5^7— /v^(^r/v=i— /V^^^ ; g^^^^/K 
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wo 2004/113345 PCT/JP2004/008917 

it^<. ^(D^Xh. 1 -t Kndrix^^'y hyry— /V— TKfpi^^ 1 - (3- 

Rjt^uMi-i^M^-s o°c~5 cc-^. 0*u<fi-2 o t:~^m-efeSo 

Xjg 1-12 

(1 2') ■rr^^ttS'fb'a'i^^^i^'t'. ^^^J^fflv^T. (9) 

(1-1) xm^ti^^t^m^%^^tf)^x^^. 

15 ^J^;;|;iffiV^;5^^^ UTf*. Mx.f^s i?:n^/V:3iw-^^V^ THF. 

'fb^*^ 1, 2-v?i5'iai3;n>5r>^^0/M3y>^5^^^ ; ^yrT^atWr/V-ra-zK 

t e r t -:7^i?^7— /v^or/v^iw-^v^^^ ; g^^3^5^y^^ i^M^^/v. mm^f 

25 f^j;<. ^oif-^^j. i-nw^^i^^^yyvTy—^v—T^mmti- (3- 
s;S;M^f*a^-3 o°c~5 cc-e. 0^u<}:i-2 o"c~mfi-efeSo 
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(1) 

-Gi-Ga-Gs-;^)^ -C (R«) =C (R«) d^o 

R4^S_<3 (=o) _^DXf^-C (=NH) -^D (^4^. ^D{*^ (a) ~ 
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wo 2004/113345 PCT/JP2004/008917 

X@ 2 - 1 * 

—^m^mT^R^x^h^o (14) xm^in^^h^^^mm^. mtc^j 

5 -ei: So 

s;l;m^{^a^-2 o°c~5 o°cx\ M^v<\t-i o°c~mi.TfeSo 

X@2- 1 

15 mm(DmitR}i:^xh^o (i s) -e^^ns^fb^i^^^^i'^ m^m^ 

tKp:79>' (THF). v'::r^i^>'> 1, 2-'C>;^ }>^->:^^:y^ 
^jti^m^f^ffi^- 2 0'C~1 0 OX:X^ Bi£.V< f*0°C~6 CC-^feSo 

^;^;:^ra(tii^i^^~ 1 o^^-e. 0-^i.<\-±imm- 5^mxh^o 

— 2 

m:'^-:}jmi<oTMi-2hmm\^\^x. ~m.^ de) x^-^^^it^mfi^h. 
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— (17) t?^^ti^'fb^i^tr#^n 
- 3 

(18) -e^^nS'fb^^j^^ts- i!^^^-e^6o 

5 X@ 2-4 

jKat::^^fel <55X@1 -4 il^^m^ciLT. (18) -^m^^?>^t^!^^i)^^. 

— (19) •^^^tt5>ft:-a'i^^#5r i:^S-e#5o 

Jim 2- 5 

m^^^mKoJini-B tmm\^vx. —m^ (is) x-m^n^iii^mt-' 

10 (7) ^^^ttS'Tk-a-i^^^i^^-iirSr ^tiiJ: 9. — IS^ (2 0) 1?*^;^. 

X@2 - 6 

(7) xm-^n^it-B-m^^ft^^^^^tKxv), -wt^ (2 1) -e^^n. 
15 ^it^m^n^^t^^x^ 

X@2 - 7 

3^5t;^^l <^X)gl - 7 i:llI^l2:bT. —M^ (2 0) "e^^^^^fb-a^i^ ^ — 

(10) xm^i^?>^t^^^R}t-^^^:it\^xv. (2 2) -e^$ 

20 X^ 2-8 

M3t^^fei<^x5gi-8 i:i^iiiciu-c. — (2 1) xm'^^^i\:,^m^— 

(10) -e^$ti.5'ft:'g'«^i:Sj;S$^^wiJj:j;9. (2 2) -e^$ 

X5^2 - 9 

25 M5t^^l <^X5gl - 9 ilKl^l^lUT. — «^ (2 2) ^^^^^'fk-B'^^— 

(1-3) ir^^^ttS^b-a-ii^^ttSr i:;OSt?^So 
X5^ 2 — 10 
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(1-4) -^m^iri^^t^^^m^^^tii^x-^^o 

2-11 

5 m^it:^mi<Djmi-i 2 tmm\^vx. (12') x-m^ti^^t^^ 

X-h^—^^ (1-3) xm^tl^^t^^^^^^t-d^X'^^o 

10 f£^X^ 




44 



wo 2004/113345 
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R\ R\ R^'s Gi. Ga. G3, R^«f*:S:t^3^DfituflBilfli:^-efe 
5 TM 3-1 
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X©l-9, 1-10, 2- 9Xf* 2- 1 0-C#btl.fc— (1 ') (rr-t?. 

-m^ (1') (1-1). (1-2). (1-3) (1-4) tmr^ 



10 Bm\:.-B'm(D—DXh^—^^ (i-5) xm^n^^t^^^^^:i 

^ y:/n tV^T/V=i— t e r t 7 — /l^^t^T/v^ — ; 

i^^^^/K i^M:/^/^^<^^^-7^/v^^^ ; DMF. 

20 ;0S-et5o :^Ki^i^(-*3it^0* bV^^^^^. DMF. T^Y hii^h(Om^W.X^ 
5 1, 8 -S^Tif triXi^ n [5. 4. 0] l^v":^ - 7 -:^>^m(D^m^M 

Sii&ta^f^as- 1 ot:~6 ot^i?, 0^u< f*ot:~ma^fc§o 
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X5^3 - 2 



- 1 ^lll«j^^S^S:i^#i-i il-«J: I?. nmt^m(D--D'C-h^—^^ (1-6) 
X5e3 - 3 

10 (1') -X?^$tbS'fb^i^<^9^> ^D^S 



(1-7) -e^^tts^b-a^i^^^sr t^s-t?^5o 

20 ^/K @^^^^/K i^^>^^/V^<^^;^-7^/^5^^^ ; T-fe b>'. DMF, "v?^ ^ 



5 




HN' 
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m^&; hy^^/vr^^. 1, 8 -i;?rif Ifv^iJ' n [5. 4. 0] ^l^ftl- 
X@3 - 4 

— (1') xm-^^^\'c-^m<r)b%. m.Tiifi 



ifitJ^fb-a^i^^^— o-^fcS— (1-8) -e^$tt5>fb'a'i^^#Sr 
20 ^/K @^^^^/K ®^^:/^/^^<^):3i;:^7-/V^^j^ ; r-t h>'. DMF, 



10 




48 



wo 2004/113345 
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Rj^^um-iM'^- 1 0 10 0 ^-e. ^ u < J* 0 "C-^mw^h^o 

5 X@ 3 — 5 




10 (e:i'9> iS^^fb-a-i^f^)— o-e^bS— (1-9) -t?^$n5'fl:#i^^#^^ t 

o'C-s 0 o^Ct?. ^^u< f:ii 0 ot:~2 0 ot:-cfcSo 

H^SNpraf*ii^4^^^~2 4^^-t:\ 0^U< }*5^W~ 1 2^^-efeSo 
X© 3-6 

15 — (1') ^S§tb5'fb'S'#l(^5 ^DdS 




— o-^fc^S— (1-10) -^^$tbS'fb'a^i^^#Sr i:;0S-^#:5o 

49 
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H^s^f^ffivN^m^^f uTfi. m^i-t. TK^^fb^ h y e^A, 7Km^b;^7y !^a^<^) 

. ^ t e r t -:7^ h^VK#<^T/V;^ y^ST/V=td5^i/K ; n ->^^^/vy ^^^i^. 

10 s e c -':f^/uv ^^J>'m(DT/^^^/l-]}'^^J>> ; y Ai^^-f y :7°n twr ^ F\ 

^^7X^;=57y •^7i»^<^T/V';^;y4km;^m7Km:^;7Km'fby^'?.^^s TK^'fb^ 
h y e^A, TKM-fb:^ y e^A^(^T/v:i57 y ^MTfcm^fbi^ ; 1^^*^ b y S^^;^ 
15 y e'A^£0;;f7/Vj3?>'mT7V^ y ; y ^-^"^ h y y i/^;«7 y 

y >'^T/^;5^7 y ^Jl:^ ; hV :^^/^r^>^. t°yv?:/. N-p<^/V^/V:^ y 

1, 8-;^rif t'v-i^^o [5. 4. 0] 7 -C3^:/#<D:t^:^^^;0S^ 

sjs^^fiaim 1 2 4 b < 1 1 5 mm-^. b 

X^3 - 7 




25 



50 
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yC yzf^ tWr/V-ri— /K t e r t 7 — /V^(^r/V=i— /V-^^^ ; 

^/V, B^Mv'"^/l-#C0:3^>^^/V^^^ ; r-fe b DMF. v?p< ^ 

Si^;:^^fflv^;5^'a^^J^: UT«. m-a^fe (#!I;tf^. m^nv 

X ^(D^-vh. 1 Kn^i^-<:/y h y ry— /V— 7jcfpi^i: 1 - (3- 
15 iir^W* 

SJ^i^Mf^ai^- 3 0 6 0 °C-t:\ 0^ U < }^ 0 °C~mM-T?fc So 
X©3 - 8 



^'f', -Gi-Gg-Gg-fi, -C (R^) =C (R^) ~S--^h'0. R\ 
R\ R3^'\ R^«" f:itulB^lHia-efe;5o 
X^2-9-C#e>^fc:-^^ (1') (ir-e-^^ (1') f*-^^ (1- 



20 




(1-16) 
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-16) T?^$ttS'fb'a'i^^#6 w ^^s-e#So '^st\.xm^\^<\i%mw^ 

(THF)s 1, 2 -v^T^ b=35-v':ti5^:/, ]} j>,^(0:x.^T 7V% 

10 ; ^V-^^:/, h/Vcni/, --^=ari^:^. V^^^c^^-fbTfC*^^^ ; a n 

T^iJ^:/. ^i3P^/ki», E:^>fb;;^^. 1, 2 -i^tJ' 13 nai^>'^(^yNT3^^/^^ 
^ ; ^ i?^ y —/V, J^iJ^ / —/V, ^ y :7'i3 \f;vr;V^-~;V^ t e r t -':fdf J —Jf^ 

i^;T•fe^:/^ N, N-v?^^/V:^/W^T^ K (DMF). -j;?^ ^/V^/V-:^^ V 

Rit^^^m\^^^U&t UTfi. TKm-fbi- h V 7j<m'fb;^7 y r> 

t e r t --f V^-y }^^(Dr V ^mr Y ; n -T'^/v-y ^iJ^ A, 
20 s e c -7'^/^y ^e^A^t^T/V^/V-y ; y A-j;?^ y TT'n tVl^T 5: F. 

h y "^J^T^ Y\ VT^^^^^ ^ y ?^^/^^yv ^^t ^ v^cdt/^^ v^mts. 

^MtKP^;?; y e^A^«^r/v;^7 y^M;^^7Kmit ; /dc^'fby ^e'i^. Tkmib-^ 

25 y «?i>.#(^^/V3!lf>'mT/^;^ y ; y b y ^>A^ y y e7A^<^ 

52 



wo 2004/113345 



PCT/JP2004/008917 



1. 8 -i^Tif l^^^X^ a [5. 4. 0] ^l^ftl-l -^^^ (DBU) ^(D^m . 
5 3 — 9 




WO 0 3/0 6 8 7 4 S^lCltt^V^-a^^Ufcfb-a-^J (2 3) "fe h ^/^cO^^tt 
15 — (1-17) T*^$n^'fb'a'i^^#§^i:;as-t?i:6o 

53 
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sj^:^H#PBif*®si B#r^~2 4B#^, 0*u< fi2^r^~i zmmxh^o 

15 JfcoTx 




54 
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(^ffJ, Gi. Gg. G3. R\ R\ R^°:S:t;«R^M^ttflBi:lRia 
-efc «9s bocf^tert b =^ V;^/V^^:=^/V^-efe S)o 

X@4 - 1 

mt~^^ (3 2) -e^^tbsib-a^i^^. x.mi-9 tmm^m^Rjt^\^H-r^ 

tKX^. — (3 3) •T?^$tb5>fb-6^i^^#Sii^S-e#So 
X@4 - 2 

— (3 3) Xm^fl^ih^^<D t e r t - ^'^ b (-^Sl 
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m(D—DX-h^~m^ (1-12) x-m^ti^^h^m^%^^ti)^x-%:6o 

m ; ^i^^:^. h/i^^:^. ^=3f^i^>'. ^iyu>-m(Dmh7i<.m^Mm ; e?iJ^ a n p< 

SJ^^^^v^§itS^ UTfi. -^ilx-f^. TKm^fb-^ h y e^^. TKm'fb;^; y e^i^^C) 
15 A t e r t-:/h^;XF^(^r/V:^y^ar/v=i^->'K ; n-^^'^/vy ^i^A, 

sec -y'^/vy ^t^A^cDT/v^/v-y ; y 5=-!>Av?-r yyn tvvr^: k. 

b y !^7Ar ^ y f^e^Atfy. h y y ^/^-^ y /vr ^ F^oT/^;^; y :&jrt5: 
F ; mm-r h y e^^, ^m;^ y ^j>.m<DT;v^V'^mmmM mm-^^-r > y 

20 b y TK^'fb;^ y !?A^(^r/v;& y ^M7xm<b#j ; b y iJ'A, mm:^ 
y t>A#c»;!5;/vjj?:/MT/V':!& y ^Jiii: ; y i^m-r h y y >^^;?7 y ^j^m(o 
y >^^T/v;5/ y ^JSi^ ; b y :2^^/vT ^ f y N - y ^/v^/v^ y 

1, 8 -^^Tif li'Vy [5. 4. 0] "^^T^^;^- 7-^^^^<0:#aMS#^S^ 

25 H:jic;^taSf*a^o°c~i 0 o°c-e. ^^u< «^?a~6 cc-e^^o 



x@4- 2 tingle: UT. — (3 3) xm^fi^^\:.^^<D t e r t h 



X@4- 3 
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(1-13) x-m^fi^^h^m^%^:it^^x-^:6o 

5 X@4-4 

(3 4) Xm^tl^^t^^^. T±h:=-hV^^^X—^^ (3 5) Xm 

^iv^it^mt]R}t^^^^:it\z.^y) ^ — «^ (3 6) xm^fi^^h^m^^^ 

X^4 — 5 

tmm\^vx^ (31) xm-^fi^it^mt-^^ (se) 

15 X^4-6 

(3 7) xm^n^^t^m^mm^. m.m(o^^T. 

^:Lt\zxy). gfi^j^fb-a-i^t^— o-t?fe5— (1-14) -t?^$tv6'fb'a'i^^ 

20 Rm^m^'^^mmti.xn^ ^/k thf, iP:t^-f->^. 

m ; ^'y-^y. h/i-:^y. ^^1^>'^ '^iyuymcoM^tyk^^MWi ; i^'^J' nn^ 

m^. Rjt^iicMmmxh'^mx^^o ^Rm^^v^xm^^^^M^i^^^^^t 

57 
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t e r t~':fV^-^Y^<DT^i^:^V'^mT;\^^^i^Y ; n -y^/vy 
s e c -:/^/H;^!^7A^t^r/V=3r/V!J^'j7A ; JJ Ai;?^ y tWT ^ Fs 

y :/^T7v;!^7 y ^M:^ ; > y rn^/i^r t-yi^^^^^ N-7^^/v^/v>^^y 

10 1, ^-^^r^y^l^^xi [5. 4. 0] !^>-7^:^7-7-:n>'^(^;raitS^dS^ 

x@4- 7 

15 — IS;^ (37) -t?*$I^S^b'a^^^S^^^'^•^ ;^c/w y ^^^7 
g6?j>fb'a^i^(D-o-efc6— (1-15) 

(O^^Xi^ly-^h'^y^; :^ ^ J m/Jryw-^V, y tVV'T/V=i — ter 

t y — /v^(Z)r/v=t— /v-^^^ ; DMF^ -J^:^'^)V:^}V'^^^yY^ 7X^<^ 

58 
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i^. -m^ (1-15) x-m^i^^it^m mi^. K^^i-tyi^mm^x-h^} 

JilBxm4 - 7 <D:^mfcnxfj: < s '^(DX^ ti::^mxmmir^ ^ki)>X^ 



10 (1-15') xm^n^^t^m^. :^m^ti^T y:^^m-i'hv ^j>^f^E(Dm7t^ 

(1) xm^n^ih^m\^:3^^^^x. K^Rxj^R^f^mmir^mmm'^t 
—mKf^^x. 



Jim 5- 1 



5 




(1-15') 



J I 
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H 

(50) (51) 

i^-Y ^ i5^y— /V. hyjj>;:^y^^, i:^:^:^^:ym. iifi£.V<i^h V 

^ y:/n tVVT/V^— /K t e r t -y^ ^ J ^nV^COT }V-=i—iV^^^ ; mM=^ 
^/K i^m^5^/K Bmzf'f-/vm(D:^:^y'/V^mm ; r± h^'. DMF. v?7<^ 

f)^X^^o i>:t^-f-:^Xh^o 
X@5 - 2 



20 




" O^CI 



(52) (53) 

^m^-itmmtmmx^:6) 

(5 2) xm^ti^^t^m^^m^. ^mm.& m:^\t. t-yi^^-. h 

60 



wo 2004/113345 



PCT/JP2004/008917 



Rjt^mmi^mm i b^^s^jis 0* u < i mm-- smmxh^o 

X@5 - 3 



15 (^f. #iB-^f«iB^lHia-efe5) 
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-4 



10 (5 4) -t?^$tt-5<b^f^^^^'f'. m(^#^T. Rf$:^-^-^^^k\z.x 

(5 5) -T?^$ns>fk'^i^=^#sr t;6S-e#5o 

15 'fb^^m. 1, 2-i^>^nn^^>-^(Z)/M3<f ^^^^ ; /K 

^ y:rT3 t:VVrT/V-=3— /V, t e r t -:7'i5^ / — /^^(Dr/^=i— /I^^:^^ ; 

R}t-UM\-imn 0 "c~ 3 o 0 °c. m-^ b < 5 o °c~ 2 0 0 "cefc §o 

Sii&^^f^ami^^~2 4^5§s ^*b< ^t2^ra~ 1 2^rai?fe§o 
25 m^^me 
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5 Hm 6-1 




hy 0^u<f* hysj^;^<f^^) kRjt>^^. Bl^m^-^^ (3 
^ (6 2) -(?^^;rt;5 4'PBm^b'a^ife^#5r 

63 
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R}^\^m\f^^m&t u-c{*s m^it^ Tkm^t-^ h v T^m^t^ v pj^m(o 

t e r t - y b^ri/ F^OT/V;^/ V ^mT/l-=^^iy K ; P ^!>i^v^^ 

(2, 6-Lut i dine) . fc' y -:;?>^#(^)^a*^s#^s^tf ^ 
10 (6 2) '^^■^^y^\\L-^m^mmz.mm\^. m.m-r:^mr^^h\c^^ 

i;?:t^/Vrc— THF, 1, 2 - v?p< h VrniJ? 

:^y ; ^^'^^^^'^ h/Vcn^^-, -^'ari^>^. V>^^(7);^'fb 

^^;T-feh>'> N, N-i^p«^/V^/VAT$ K (DMF). i^^p^ 

^J^;;|;Iffiv^5:^S^ lt(^. M;tfi\ 7ic^{b^ b y "^a, 7jc^^t:;^7 y 
^ t e r t-:;^h'aev'F#<^T/V';!5?yt&Jir/i-=idfVF ; y a-j;?^ y :7°i3 t= 

/i^T ^ F^ b y i> AT ^ F. y A if ^ h y 7^ ^/vi^ y /vr $ F^t^^r/v;^/ 

y^MTs: F ; ^m7}^m^ h y ^j>^f^t^(Dr/v:fyv^m^m7mM. 7Km-fb^ h 

25 L< }:i7Xm^b-^ b y e^A-efeSo 
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mmmi 

y-4-:7/V;^-a^a#m N' - (2, 3 -i^i^ u u - 411-^=^ / 

[3, 2-b] t^n— /v-- 5 t F^i^^' 
5 a) 4, 5 - v^iJ' n Pt^;^:7rn>'- 2 -;5^7/V'2}<^=^^/T/V^^t K 



it^mi (2, 3-i^i5^i3n^;^->'cr:>') (3. OOg) SrTHF (15m 
1) \^MM^^. - 7 Sn^J^SPUfCo CK^^fl^lJln-T/^^/vy^'^^At^ 1 . 6M 

^e^^i^mm (13ml) ^M^. -7 8°c\^x immmwvf^o ^(DRjtm\^ 

10 DMF (1. 7ml) ^^^Tb. ^fi^ t?#?aUT 2 ^W^^bfCo Rlt^Mi^m 
^m^M'\tr>^^:='^J>^7kmm (2 5ml) \^M:^. ll^:3^^/Vl?ttmb> ^ti 

g. xix^8 2%) ^m-^mi^ti.xmco 

15 b) 2, 3-i^^t3t2-4H-^:3^/ [3, 2-b] IfP — /V— 5 -;^77V^^>^^ 
:3i /V J?. 7^ /V 




2 0%^ h y h^^/K^:?/— /V^^S (9. 8 7g) ^:3^i5'/— /V (1 

0ml) -e#5RU. O'CJ^J^SPbfCo I^JS^JK^a) Xnhtltc^it 

20 -a'ii?2 (1. 3 1g) ^Ti^KS^^^^/V (3. 7 3g) /l^^^ (5 

ml) ^^^Tu. o°c\^x 3 o^mmni^f^o ^jt^u-^m^mmM^tr^^^^^ 
j>>7Kmm (4 0 0ml) {^m^. m^^^/^xmrnvf^o ^mm^?^ m,^mt 
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j>.^x2'^ht^^9y>(-i<ixy)mmv.^t^m3 ((2-ri;?K-3- (2, 3- 
m^. ^h^^s (8 6img) ^^-yi/i/ (4ml) KmBi^. so^mMm 

5 Ufco IRj^^m^^^MU-^-^sM^i^^^fc.^. ^^-f-:^ (8ml) ^M:k.s ^mufc 

(3 2 1mg. 2^|J^(DitX^l 9%) ^^-fe^^ ^ UT#:rCo 
c) 2, 3 -i^:?^ n P-4H-5^^/ [3, 2-b] — /V- 5 




Uli^llK^b) -e#e>;h/:rc>fl::'a'i|^4 (14 1mg) (2ml) {cl 

t K9i^^— TKfPil^ (0. 5ml) ^ilOx.. 5^W3l?5^bfCo 
S^i^^Mff^iliUf'm. tK (6mL) ^;fjq;t. WffiU;fc|lI#:%5^b. tK-c^ 
^^LfCo 5^i^^^^i±^j^-r^r t9^M<b-B'i^2 3 (1 0 4mg.IiJl¥7 

15 7%) ^^^^^i: br#fc:o 

^H-NMR (S-lit. 4 0 0MHz, DMSO-dg) 

4. 44 (2H, brs), 7. 13 (IH, s), 9. 58 (IH, brs), 
12. 47 (IH, brs). 

d) 2-T^ y-4-:7/V';tt3^A#^ N* - (2, 3-i^:^^nc2-4H-^ 
20 [3, 2 — b] — /V- 5 -;*/V'Jj^^=:^/W) tK^i^:^ 




mM^H(Dc) •V%hntti^t^S^2 3 (1 0 4mg)s 4 - :7/V;tn T >- h 7 
(90mg). HOBt - ti^O (lOOmg) ^DMF (3. 5ml) 
Ji^mMl^. rtbf^EDC (112mg) ^M^. Mm^X 1 4mmW:P^VtCo R 

66 



wo 2004/113345 



PCT/JP2004/008917 



mMm 1-2 

5 2 -r ^ / - 4 -:7/U';e-t3^,&#^ N' - ( 2 - d n - 4 H-^^ / [3, 
2-b] tfn— /l^- 5 tF^i^i^ 

a) 2-iJ^nP-4H-^^/ [3, 2-b] t°n — /W- 5 ^ai^^ 




10 1 <^ b ) il^^J^LTs 5 -rJ' 13 C2^:r:7cn>'- 2 -r/l-xt K 1 3 

(2. oog) ^M'fb-a^i^i 5 (1. 5 4g. 2mm(Dum4 9%) 

^H-NMR {diU. 4 0 0MHz^ CDCI3) 

1. 38 (3H, t, J = 7. 2Hz), 4. 36 (2H, d, J = 7. 2Hz), 

15 6. 8 7 (IH, s), 7, 03 (1 H, s), 9. 19 (1 H, brs). 

b) 2-i^ PtP — 4H — ^3^/ [3, 2-b] 5 

H !5 II 25 ° 

mMmi(oc) tmm^^i^x, 5 (2 4 0mg) j: 9 ^M^fb^^j 2 5 

20 (18 4mg, i{K^8 1%) ^-a-^LfCo 

^H-NMR (S-lli:. 400MHz^ DMSO-dg) 

4. 45 (2H, brs), 7. 00 (IH, d, J = 2. 4Hz), 7. 04 
(IH, d, J = l. 2Hz), 9. 53 (IH, s), 11. 85 (IH, s). 

c) 2 -T^ y -4 -:7/V;^-i3^S#^ N' - (2 - ^ u vi - 4U-'^:^ J 
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[3, 2-b] \i°vi—/V-5-:^/l^:^=^/V') t K^i^^' 



c y Mu H H H^N 



^5 H „ 

mMMKOd) tmm^VX. ^t^m2 5 (Siemg) fc4->^/V:^nT:/ 
h^c=:/V^j; , ^Jg>fb'a^f^3 0 (8 0mg. 8 4%) ^^^T^/VP^ T ^ ^ U 

5 X%f^o 

mmm i - a 

y-4-:7/V;e-n-^a#^ N' - (2-^i3a-4H-^cn7 [a, 
2-b] If t3— /V- 5 t F9^^>^ 
a) 2-7^^/V-4H-5^ci^7 [3, 2-b] tf n — /V- 5 

0 



Me-<Qr ^ Me-^ J ^ Me-^QTVcO^Et 

16 17 " 

tKl6 (1. 0 g ) . SM'Tb-a-i^ 1 8 ( 3 1 6 m g , 2 SPt(Dl|X^ 1 
9%) ^^-fel^H^i: bT#fCo 
15 ^H-NMR (6lit. 4 0 0MHz, CDCI3) 

1. 38 (3H, t, J = 7. 2Hz), 2. 55 (3H, s), 4. 36 (2H, 
d, J = 7. 2Hz), 6. 63 ( 1 H, s), 7. 04 ( 1 H, s), 9. 03 
( 1 H, b r s ). 

b) 2-^^/V—4H-^:3c/ [3, 2-b] fP^ — /V- 5 tF 
20 9 i> K 
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15 



H 

H B ° 

18 26 

mMmi(Dc) tmm\^vx^ s (siemg) mm'\\^^m2 

6 (2 0 8mg. 7 0%) ^M^^^^ t l.Xm^o 
^H-NMR (Sfit, 40 0MHz, DMSO— dg) 

2. 47 (3H, s). 4. 35 (2H, brs), 6. 69 ( 1 H, s), 6. 
94 (IH, s), 9. 37 (IH, brs), 11. 52 ( 1 H, brs). 
c) 2-r^ /-4-:7/V;e-t2^m#^ N' - (2-p«^/l— 4H-^:3;/ 
[3, 2-b] }^'U'-/U- 5-:fy/l-:^=^/l') t K^-^""^ 



H 26 "31 

10 ^JiMK^d) ^IHillJlbr. jt^m2 6 (316mg) /&^G>> ^Jg'fb'^i^ 3 
1 (80mg, 45%) ^M-^T^/^':7T^ti.Xnf^o 

mmm 1-4 

2-r^/^S#m N' - (2-^na-4H-5^J^7 [3, 2-b] tfn — 
H .... H H HzN^ 

CI- 



H 25 H 



;^#J2 5 (1 2 3mg) tTl^ h9 ^/l-M-^^h^ mm^t^i^ 3 2 (1 5 4mg. 
8 2 %) ^H'&T^/l'^^ T ^ ^ UT#^o 
MMW^l 1-5 

20 N' - (2 -iJ^ P t3-4H-^3a7 [3, 2-b3 — /V- 5 - 

69 



wo 2004/113345 



PCT/JP2004/008917 



"25 "34 

mmmi-2<Dh) tmmi^'ux^^hti^) i\:.^m2.5 (13. smg) ^ 

THF (2ml) {illil^U. 7^^-^?^*? bfdo it'fk-^^'i/^ /V (8^1) ^^<0 

^/V-eJllSici^if^LfCo ^:c^ia#:^i^JE^jltUT^M'fk;-a-i^3 4 (16. Omg, 
3 3%) ^#fc:o 
lIMM 1-6 

N' - (4H-5=-^y [3, 2-b] fci— /i^- 5 t 

10 K^i^^- 

a) 4H-^:3i/ [3, 2-b] tfP — /i^— 5 — a^'^/v^l^T/V 



20 



20 



COjEt 



l-3(?3a) lRl=^o:fe^&-C, ^;r:7ai>'- 2 -;^/V'^^v'T/v-7*fc K 

15 ^H-NMR (6flt^ 4 0 0MHz^ CDCI3) 

1. 39 (3H, t, J = 7. 2Hz), 4. 37 (2H, q, J = 7. 2Hz), 
6. 96 (IH, dd, J = 5. 7, 1. OHz), 7. 14 ( 1 H, m), 7. 

32 (IH, d, J = 5. 7Hz), 9. 16 ( 1 H, brs). 
b) 4H-^^y [3, 2-b] If /V— 5 -;^7/V3!}?>'M 

22 " 

1 - 6 a) X'^hfi^^h-^m2 0 ^7Km^b■:^ h P !^ AT;(JP7X5>^ UT 
^jg^b-^f^ 2 2 ^-a-^ LfCo 
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^H-NMR (S-fit. 4 0 0MHz, DMSO-dg) 

6. 97 (IH, d, J = 5. 3Hz), 7. 04 ( 1 H, d, J = l. 6Hz), 

7. 49 (IH, d, J = 5. 3Hz), 11. 9 ( 1 H, s), 12. 5 ( 1 H, 
s). 

5 c) N' - (4H-^^/ [3, 2-b] Ifd — /V- 5 

zo 35 

M^mm^V9i^}^^Rft-^^^^tiZ.^V).mm^t^mS5 (154mg, 8 
10 2%) ^^^T^/W:7 7'^ bT#fc:o 

mmwi\ 1-7 

2- T^y-4-y/l^yt^:i^M.m^m N' - (3 -:/l3^-4H->^t3 [3, 2 
Br 

15 mmmi(Dd) tmm(D:^mx\ mm^t^m^m^o 
mmm2 

y - 4-y/V:txi^M>^m N* - ( 2 -iJ' n n - 6 H-^:^^/ [2, 

3- b] t°T3— /V- 5 t K^v'^^ 

a) 5 — iJ^ n i=2^;:^-:7 3:i:/- 3 -;^77V/}?^/^ 7{^/Va^v<>-7^/V 

-fb-n-i^S (3 -^::e-:7n::>^;^7/V':^^^^7<^/^^:^7"/^) (2. 14g) SrT-fe 

hc^hy/k (20ml) f^i^^b. o°cic:?i^spufc:o ^(ommi^M^t^^i-y V 

( 1 . 8 1ml) ^?^Tb. ^mi^TJ|^^^#LfCo ^(DRft.m\^ 1 0 
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m-Thv^j^^mm cioomi) ^m^. mM.Kx 2mmm:Wv±o :i<^^^s 

5 b) (5 — ^ n 3 -^/V) 7« / — /V 



y 5^!>-iNT/V5:c:^e^A/N^ K^^ K (2 7 0mg) ^THF (10ml) 

CCieiJ^SPLfe:^. ^ii^?ll2<Da) -t?#e5nfc'fb'a'i^ 6 (1. 2 5g) (DT 

HF^i^ (5ml) ^?^Tb. ox:\^x2mmmw\^r^o ^(oRmm\^ii<im.m 
10 (5 0ml) ^m^. M(-T2^p^fft#ufco ^(DRjt^m^m^mmi^'^/i^x 

9 m g , XlZ^ 5 5 %) ^#fv:o 

c) 5 — n i35^;t-:7cc^- 3 — ;^;/V/j?=arVT/V"7^^t F 

16 ' 8 10 

mM^] 2<Dh) X^^^hfhfcit-^m 8 (576mg) ^i^nn jJn/VA (10m 

1) (-^^u. — m^b-^^'j^f:/ (2. 8 8g) ^Mx.. 5 o°c\z.x 2mmmiwv 

■^h^9^-(—\^^r)^mV.mm^t^<li^lO O O Smg, i|X^5 3%) ^# 

20 fCo 

d) 2-i^i3n-6H-^:ty [2, 3-b] t^n — /V— 5 -;557/V/i^VM 
-CHO .^^.^^^s^COjEt 



C1-<T " *^^-0j T Cl-ZTVcO^Et 

12 



11 H 



Hm^llKOb) tmm\^VX. it-^miO (2 9 3mg) *@>fb^i^ 1 

72 
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20 



WO 2004/113345 PCT/JP2004/008917 

2 (2 0 5mg, 2^Pi(^W4 5%) ^M-^W^tVXnf^o 
iH-NMR idiW.^ 4 0 0MHz^ CDCI3) 

1. 38 (3H, t, J = 7. 2Hz), 4. 34 (2H, d, J = 7. 2Hz), 

6. 90 (IH, s), 7. 00 (IH, s), 9. 41 (1 H, brs). 

e) 2-^nn-6H-^^y [2, 3-b] bf n — /V- 5 t: F 



^ 8 12 ^11° 24 



HJSMK^c) iH^lJlLT. ih^mi2 (QOmg) d^fe. mm^t^^ 2 4 
( 7 1 m g . 8 4%) ^^-fe^^ ^ UT#fCo 
10 ^H-NMR (S'flS. 4 0 0MHz, DMSO-dg) 

4. 41 (2H, brs), 6. 93 ( 1 H, s), 7. 14 ( 1 H, s), 9. 
53 (IH, brs), 11. 86 ( 1 H, brs). 

f) 2-r 3: /-4-:7/V';e-n^<l.#^ N' - (2-i5^t2i3-6H-^^/ 
[2, 3-b] t"P— /V- 5 -;^;/vj^^=/v) t K^v'^ 

S^N - 0 S^N 0 0 ^-^ 

"24 "29 

^Ig^illOd) ilH^^ltl^LT, ih^m2 4 (9 0mg) mMit^^ 2 9 

(33mg. 28%) ^||'fer^/V:7T;^i: UT#fcio 

mmm 2 nrm<D:^m-emm-r^ ^ t hx-^t^o 

a) 2-r5:y-4-:7/U':tn^S#Mt: K^v'K 



HO2C 




H 

HjN-N y — ^ 




0 

4 -:7/V;ri3T>' (7. Og), HOBt-HaOO. 29g)s 

EDC (9. 4 9g) ^DMF (9 8ml) i^^MVT^^. t i^^— TKfpi^ 

(2 1. 9 2ml) ^M^. mU.i<lX 3mmW:P^VfCo ^(D^ft^m\^yi^^M^^ 
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^f^o mmm^m\^xm.mi\:.^m (2. rsg. 3 6%) 

5 b) 2 -r ^ / -4 ->^/V:^-T3^,i,#^ N' - ( 2 -i^ n a - 6 H-^:x/ 
[2, 3-b] fn— /V- 5 -J^z/V-Jj^^ci^/V) t 



5 0^51 ^mmm i - a ) ^ iRj«cD:^&-e^jS ^-arx^fb-B^i^ 2 9 ^#fc (iR* 

10 9 0 %) o 

mMM 2-2 

2-T^y^E#^ N* - (ea-'^^y [2, S-b] fn— /V- 5 -;*/^ 
a) 6H-^:ty [2, 3-b] t" n — /V- 5 




mm^t-^m 1 9 ^-a^^ufco 

^H-NMR (6|[t. 4 0 0MHz, DMSO-dg) 

1. 30 (3H, t, J = 7. 2Hz), 4. 27 (2H, q, J = 7. 2Hz), 
20 6 . 9 9 - 7 . 0 2 ( 2H, m), 7. 12 ( 1 H, d, J = 5. 5Hz), 12. 
2 (IH, s). 

b) 6H-^:i^/ [2, 3-b] — /V- 5 
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CO-H 

N 

mmi\:-^m 2 1 ^-a-^ ufco 

^H — NMR 4 0 0MHz, DMSO— dg) 

5 6. 9 4 (IH, d, J = l. 9Hz), 7. 00 ( 1 H, d, J = 5. 6Hz), 
7. 08 (IH, d, J = 5. 6Hz), 12. 1 ( 1 H, s), 12. 5 (IH, 
b r s ) . 

c) 6H-<5=-cc/ [2, 3-b] Ifa— /V- 5 tK^v'K 

* a 21 ' B " " 

10 ^mM2-2(7)b) -e#^tbfc'fb'a'%2 1 (5 8 4mg). tK^i^^'— TKfP 
(2. 18ml), EDC (688mg) *5 j:-a«HOB t 'HaO (550m 
g) SrDMF (10ml) 't'T 1 2 bfCo RJtMi^7K7i<^MK.. tfWU 

-8*^^2 7 (4 16mg, l!K^6 6%) ^#fCo 
15 ^H — NMR (5fg, 4 0 0MHz, DMSO-dg) 

4. 36 (2H, s), 6. 97 — 7. 01 (3H, m), 9. 43 ( 1 H, s), 
11. 8 5 (1 H, s). 

d) 2-T^7^S#^ N' - (6H-^^/ [2, 3-b] /V—S- 
;;5;/VsJ?^/V) t K^v^:/ 

1^27 H 33 

ni(Dd) tmmi^vx. ^t^m2 7 (i2 3mg) tri^h^^^/^mib^ 

^.Mm^t^^3 3 (1 5 4mg, 82%) ^H'feT^/V'lT' r ^ ^ bT^tfCo 
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mMm 2-3 

/-6-7«^/l-^S#^ N' - (2-^ni3-6H-^cny [2, 3 



Gl 



H H "''^ 
N— N 



H > 



mMm 2-4 

2— / — 4-:7/V:;^-i3^S#^ N' — ( 2 — :77V':^t3 — 6 H-^cxy [2, 
3 - b ] f n — 7V- 5 -;&/v^c=:/V) F 

N— N 




N 00 ^ ^ 

mMm 2-5 

3, 4--:^>^/l-:tPt^S#^ N' - (2-i^nn-6H-^^7 [2, 3- 
b ] If 13 — /k- 5 - crz/i^) t F 7 F 

F 



CI 



H H 

, ^ , N— N 



O O 






MMm 2-6 

3 -:5&/V;^'>-^ N' - (2 -if' t3 6 H-^^/ [2, 3- 
b ] tf C2 —/I— 5 - /UjKcri/V') fc F 7 F 

H H 

s-^^fj 00 ^ 
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mmm 2-7 

2- {2- [N' - (2— ^aa-BH-'^^^ [2, 3 




H 



5 Journal of Organic Chemistry, 1991 5 
6-S-, 6^, 2 2 6 0^— *5 j;-a?WO 0 3/0 3 7 8 6 4 (C.ig^O;^'^^ m 

«F!l3 

[2, 3-b] t°C2— /V— 5 -;^;/VxJ?^^ (2, 4-v?:^^y- 
10 1, Ka-2H-^-^y!; i/-3-^/v) K 




^ISMl -4 iP^{^bT#^tL;5^b^#?3 2 (8 6mg) ^THF (3m 

1) M^b. ^nK^m^^m-r h V ^ j>> (64mg). 7j< (o. i2mi) ^ 

ff^j^ UT^jH-fl^-B^i^ 3 6 ( 7 5 m g , 8 3%) ^#fCo 
3-2 

3- ((6H-^a:7 [2, 3-b] — /V- 5 -;^7/l-:?J^'::^/V) T^/) -2, 



PCT/JP2004/008917 



— b] /V— 5 — 
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10 



15 



20 



H H H^N 
33 



H 



37 




(8 6mg) ^^mm^h^^^S 7 (7 5ing, 8 3%) ^%ito 

mmm 3-3 

— " cc 

COOMe ^-^^^COOMe 

iM; ^/V (3. 0 4g) ^v^7«^/V/iN/VAT5: F (DMF) (2 0 m 

1) \^mmi^f^^^ mU\^X^m:^V ^J>> (3. 3 2g) t 1, 2-i;^::/a^:n 
>5^:/ (5. 2 m l)^;tJP^fe:o ^ (Dm^^ 8 0 X:xm^MmmW\^fCo Rfi:^^ 

mm^t^m d. isg, 1151^22%) ^m-^m^tx^xm^o 

^H-NMR 3 0 0MHz, DMSO-de) 

3. 78 (2H, t, J = 5. 5Hz), 3. 78 (3H, s), 4. 38 ( 2 H, 
t, J = 6. 5Hz), 7. 06 (IH, dd, J = 7. 3, 7. 3Hz), 7. 
17 (IH, d, J = 8. 4Hz), 7. 53 ( 1 H, ddd, J = l. 8, 7. 
3, 8. 4Hz), 7. 65 ( 1 H, dd, J = l. 8, 7. 3Hz). 

b) 2- (2-7^^3^:31 hdeiX) 




COOMe 




COOH 



1 5 g) 



2 - (2 - 

/V- (8. 8 Om 1 -7" by Kt2:77>' (8. 8 0 m 1) COfM^^^K 

rtt}2:4N TK^^bP^e^i^ (Li OH) (2. 2 0ml) ^;!jn;tT^m-e 
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^H-NMR (6{i£, 4 0 0MHz, DMSO-dg) 
5 3. 7 8 (2H, t, J = 5. 6Hz), 4. 37 (2H, t, J = 5. 6Hz), 
7. 03 (IH, dd, J = 7. 4, 7. 4Hz), 7. 13 ( 1 H, d, J = 
7. 6Hz), 7. 48 (IH, ddd, J = l. 8, 7. 4, 7. 6Hz), 7. 
62 (IH, dd, J = l. 8, 7. 4Hz), 12. 58 ( 1 H, s). 
c) 2- (2-7'n^:3i b^fV) N' - ( 2 -jJ^ a n - 6 H-^:xy 

10 [2, 3-b] fn— /V- 5 tF^i^K 



Br 




24 

^Ife^fjK^d) i;lRl^{^bT. 2- (2-:/ta^3^ b:3E^i/) (12 6 

m g ) t^h-^^ 24 (lllmg) J;«5> ^M'Tb-B'^ ( 1 7 0 m g , 7 

15 ^H-NMR (6#[. 3 0 0MHz. DMSO-de) 

4. 07 (2H, t, J = 5. 5Hz), 4. 45 (2H, t, J = 5. 5Hz), 

7. 11-7. 25 (4H, m), 7. 54 ( 1 H, ddd, J = l. 8, 7. 

3, 7. 5Hz), 7. 81 (IH, dd, J = l. 8, 7. 7Hz), 9. 92 
(IH, brs), 10. 51 (IH, brs), 12. 04 (IH, brs). 
20 d) 2 — n n - 6 H-^^/ [2, 3-b] — /V— 5 -;^;/V/j? (5 

-:^'¥y-2, 3 ->?t Kn- 5H-^^i/ [f] [1, 4] ;^dri^>€ t'^^- 4 



Br 
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2- (2-:7*n^J^ h=3{^v-) N' - (2-i5'ni3-6H-^:3^/ 

[2, 3-b] }fx2^^U-5-:fy/V':^=-7V') fcK^i^K (16 7mg) Sri^p«^ 
/VTiN/VAr:^ K (DMF) (3. 5ml) {C^^b. ^fl\<l^m:^V^J>^ (22 

6mg) ^M^*<D3 '^'fb-^ h y '>i=v^;t?p;t. 8 o°c-e^^»»#bfco ^J^; 

mm^t^^ (1 1 2mg. iix*8 2%) ^^^mi^tvxmco 
mMm 3-4 

2-^nn-6H-^^y [2, 3-b] t° n — /V— 5 — (6->^ 
10 3-i^;^-^y-3, 4 - i^? t - 1 H--r V '^ey U 2 ->r 

7V) T 5: F 




101 102 



WO 0 3/0 6 8 7 4 3-^lc:ttgV^-B^^bfc'fb'a^i^ 1 0 1 ( 3 0 0 m g ) ^Tir 
h>'6m UJl^^bfcio ro^^}^T-fe^/W^n7^ FO. 5 m 1 ^;(JPx.T— 8fe 
15 ^^^bfc=^. SiiS^^lti^b. ^t^mi 0 2^#fCo 

^b-^i^ 1 0 2 ^@^m7m U^^^bfc^. it^m2 A^Mx.. 13 0^(^#m 
bT3^^^#bfCo ^j^^l^Srma^-eJ^SPbfc^^. ;^K7m 1 ^;tlPx.. ffttlbfc 

mw-^^Mv^ WL^m.m:\^xmmit^m (2 5 9mg. 53%) ^&#.iii#:i:b 

20 ^ISFil 3-5 

2 -iJ' n n - 6 H-^3^y [2, 3-b] t:°l3— /W— 5 — (8-:7 

/V;e-i3-2, 2, 3, 5 -■t' h 9 t Fi^^^-^^ [ e ] [ 1 , 

4] i?T^}fl^-A-4 /V) r^F 
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0 




2 9 



9 (3 3 5iiig) ^THF2 0ml, tfUi^^^O. Smlib^h^^M 

UT. m'^im (19 9. Img) ^#fc:o ::0?ft)I^i^SrDMF 4 m Ud^j^Ufc 
3 ^it-r hye/i^lOmg. y "^A2 7 6mg ^;(JB;t. 8 0°C\Z.mU. 

m}±nm\^xmmi\^^m (se. omg, 22%) ^^^mw^t^^x^t^o 
mmm 3-6 

2_^cit2-6.H-^^/ [2, 3-b] /V- 5 (7-:7 

15 /v;^n-2, 4-i^;^-^y-l, 4 --v^t - 2 H-^-^i/ U 3 — T/v) 




^JS^J 3-7 

20 2 -i^ n D - 6 H-^::i^/ [2, 3-b] t:° n — /V- 5 (5-p< 
^/V'-2, 4-i;^::r^y- 1, 4 -v^t: - 2 H-^i-y y 3 — f/V) T 
^ K 
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mmm 3-8 

2_^nn-6H-^J^y [2, 3-b] \i'n—jv- 5 7V:^>m (6-t 
5 Fn=2fv— 2, 4-i>;r=3f^y- 1, 4 - v^t Fc' - 2 H-^:^y' y 3 --T 




mmm3-2 (•^tcitmmms) tmmi^vxmm^t^m^ntco 

MMM 3-9 

10 2, 3-v*c^ni3-4H-^:n/ [3, 2-b3 — 5 

(7-:7/V;rPt- 2, 4-i?;^^y-l, Kn-2H-=¥-^y^y 3 

— r ^ K 




15 ^JIM 3-10 

2 t2 12_4H — :7t2 [3, 2-b] fta— /I^— 5 — (7~-7/P 
;^C2-2, 4-i;s';^^y- 1, 4--:?t Kn- 2H->ari-y y 3--Y/V) T 
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mmm 3-11 

2 — 6 [2, 3-b] 7V- 5 (7- 




^JSFil 3-12 

10 2-:J'nt3-6H-^ci^7 [2, 3-b] t° n — /l^- 5 (5, 7 
-i^:^^y-4, 7-v?t: Kn- 5H-^T>^t2 [5, 4-d] tfy^i^^^-S 




WO 03/03786 4 *5 J; t)«|l W>| 3 i |Rl^(^:;^^&-e^b'S'i^ 2 4 J; «9 

15 ih-^m^m^o 
mmm 3-13 

(2-:^^t2 13 — 6H-^:3c/ [2, 3-b] n — /V- 5 N' 
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W-H >=\ 

N O O 

H 



^^/V 4-7-5; 3 (2 9 1 mg) 

(2, 6-Lutidine) (0. 5 8ml), Jj^^^.'J^i/C 1 4 9 m g) ^JlElc:iJP;tfCo ^ 

5 cDigi-a^i^^^m-e 1 ^^m#bfCo ^(DU^m^i\::^^2 A (3 2 3mg) ^;{jp 

mmm 3-14 

2 n t3- 6 H-^^y [2, 3-b] \^n^;V- 5 (2, 4 

10 -i;s^:^5¥y- 1 , 2-i;^t Kn-4H-^^y [3, 4-d] 5:^;?^^- 3 - 



15 bfCo r(D?a^i^^7lCJ^b. 6Nit^7K(0. 3 3m l)^;(jqx.fCo ^lftH@#:^^ 
tK^^. ^ff^;^UT^0{b^i^2 7 4mg ^^|t'fe@#:i! b-C#fc:o 

2-^ uti- 4U-^^y [3, 2-b] fn— /W- 5 N' - 




H 

N-NH2 
0 



H H 
N-N 



H3C-SO3H 




H3C-S 




0 HN 



20 



25 H 
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i[:-^m2 5 (6 2mg) (0. 6ml) tilM^UfCo ^tll^'^^t 

^>'X-r ^ FM^^/v-a^j^^/va t>>fb7Xl^^*t (8 3mg) ^M:ts 3mm^W 

— T^/V-e^itUfCo ^(Dmi^^P^ ^ y—-^^ (2. Oml) (clM^UfCo rtttc:;^ 
5 iJ'^'X/V:^^^ (3 0 a 1) ^^JBx.^ ^^^^J^^^I^^^tfctbfCo ^(^^^l-^— 

ffl^j^-rS irSMib^J^S 8 (9 4mg, 8 0%) ^ fi-fe^^ t UT#fCo 
4-2 

2-r^/^S#^ N' - (2-iJ^Pn-4H-^^y [3, 2-b] fd — 

10 /V- 5 — ;!57/V3ii^^— /V) t K^i^:/ p - b/vcn^^^j^/v^Ji^Mit 




^Jfe^lJl -4-e#e>tbfc^b^i^3 2 (6 3. 7mg) ^THF (5ml) {Jl®! 
^tt^cip - h/V^>';^/V4^^M— 7KfPi^ (5 4mg) ^;(jn;tfco 

15 Mff^j^bT^M^fb-a-i^ 39 (86mg. 89%) ^%fCo 

mmm 4-3 

2-T^ /-4-:7/V;^-n^S#^ N' - ( 2 ->^^n^- 6 H-^^/ [2, 




H 



MMM 4-4 

2 - T ^ / - 4 N' - (2 -i^ n 13- 6 H-^^/ [2, 

3- b] t'ta—zV— 5 -;^7/V'J}?^/V) tF9i^K p - h/l^^^i /V-jJs 
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mmm 2 o f ) Rummm 4-2 1 mm(D:ijm'^^^t-B'm 2 9 mmit-^m^ 
mmm 4-5 

5 -rVV^J^^ 2- {2- CN' - (2-i^ a t2- 6H-^^y [2, 3-b] If 




H 



10 MMM 5 

a) 5- (2-iJ^nn-6H-^cn7 [2, 3-b] t^n— /V— 5 -^/l^) -3 
H- [1, 3, 4] :^'3p1^i?ry— /V- 2 -r^-^' 




24 

^t^m2 4 (2 6 5mg) 5 0 m 1 ) or^^J^SPUfc 

iilib. ?^jE^;^bT^m'fb^i^ (2 4 5mg. 8 2%) 
^H-NMR idj^. 4 0 0MHz. DMSO— dg) 

6. 83 (IH, s), 7. 16 (IH, s), 12. 39 ( 1 H, s), 12. 
20 4 3 ( 1 H, s ). 

b) N-y'a^^/v-N- ((E) -^^U/v) ;^;/w^^^7V ^ y k 
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10 





105 

^t^mi 0 5 (1. 9 9 g) (4 0ml) l^^^U, }fVi^^^ (3 

ml) ^M^. ^^^-Lt^i^. hyjJ^^^i/ (2. lOg) ^;tJP;tfCo ^(D^Ji^m 

im^bfto n^nt-mm^mm]^. m}±m.m\^xmm^t^m (2. ssg. 9 

9%) bT#^„ 

c) 5- (2 — ^ n n — 6 H — [2, 3 — b] fc-ti — /V— 5 -^/V) -2 
-;r^y- [1, 3, 4] :t^-^i^Ty^-~/V- 3 -:fy/V:^>m N-:7^c:^/V- 
N* - C 1 -:7a.::^/v-7<^- (E) -yxV] fcF^v^K 



LI " J H 




5- (2-^an-6H-^:i^7 [2, 3 — b] tfn — /V- 5 -^/V) —3 
H- [1, 3, 4] ;^'^f--v?Ty'— /V— 2 (2 4 5mg) ^^ItKDMF 
(4ml) i^^^LfCo ^(Dm^m^e 0%7Km^\::-rhV (4 4mg) ^^/B;t. 

15 ((E) -;^^y/V) ;!^;/W^^-r/^ ^ n y K (2 8 5mg) 

(2. 5ml) ^M^fc^. 7 0t:t^#?aUT5^W^#UfCo ^ <^MJ^I^l-7iC 

2 0ml^;t/P^. mm^^^/^ (2 0ml) -trttttJUfCo # ttfcMil ^ISfP:^ 

'fb'^ h y !^A7X^^ (lomi) xm^v. ^m^. uBmmvtco ^htit^m 
'^m^:^'y^i^'^-^h^^y^—Kxv)^m\^. mm^t^m (2 2 img) 
20 ^m^i^ t i^xnt^o 

d) 2 -c^' t3 P - 6 H-5^^y [2, 3-b] 5 -^/U:^:^^. (3, 

5 -::^;^^y- 1 -:7a.c:^/U'- [i, 2, 4] hVTyvi^:^-4:-^M T 5: 
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5- (2-^5^13 0- 6 H-^:3i7 [2, 3-b] fta— /V—S T/V) -2- 

:t^y- [1, 3, 4] :t^-f'i^ry—/\y-S-^/}^:^^^m N-^o:;:^/!/- 
N' - [l-:73r:=/W-^^- (E) -y^V] tK7V^K ( 2 2 1 m g ) 
^y--7U (10ml) \^mm\^t^o ^(Dmm^eNmM: (2m D ^Mk.. lO 

^Mlb^i^ (1 2 7mg. 3 3%) bT^fCo 
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^-1 



No. 


^3a^ 


iH-NMR 


1 


H H HA 

CI " 


(e-fit, 400MHz, DMSO-de) 
6.35(lH,m), 6.48(lH,dd,J=4.0,12.0Hz), 
6.74(2H,brs), 7.23(lH,s), 7.65(lH,m), 
10.17(lH,s), 10.25(lH,s), 12.60(lH,s). 


1-2 


H H H,N 

H 


{5^, 400MHz, DMSO-de) 
6.36(lH,td,J=8.4Hz,2.5Hz), 
6.50(lH,dd,J=11.6Hz,2.6Hz), 6.76(2H,s), 
7.08(lH,s), 7.18(lH,d,J=4.2Hz), 7.67(lH,m), 
10.12(lH,s), 10.18(lH,s), 11.99(lH,s). 


1-3 


H H H^N 

H 


(S-ft, 400MHz, DMSO-de) 
2.50(3H,s), 6.34(lH,m), 
6.47(lH,dd,J=4.0,12.0Hz), 6.69(lH,s), 
6.73(2H,brs), 7.09(lH,s), 7.64(lH,m), 
10.02(lH,s), 10.08(lH,s), 11.60(lH,s). 


1-4 


H H H^N 

H 


{5i$., 400MHz, DMSO-de) 
6.39(2H,s), 6.54(lH,m), 6.74(lH,m), 
6.76(lH,s), 7.08(lH,s), 7.1?(2H,m), 
7.58(lH,m), 10.09(lH,brs), 10.17(lH,s), 
11.99(lH,s). 


1-5 


H 


(6<tt, 400MHz, DMSO-de) 

7.08(lH,s), 7.19(lH,s), 7.52-7.59(3H,m), 

7.91 (2H,m), 10.39(2H,m), 12.0(lH,m). 
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1-6 


H H 

H 


(5{ii:, 400MHz, DMSO-de) 
6.99(lH,d,J=5.3Hz), 7.24(lH,s), 
7.45(lH,dJ=5.3Hz), 7.51-7.63 (3H,m), 
7.94(2H,m), 10.27(lH,s), 10.45(lH,s), 
11.86(lH,s). 


1-7 


Br 


(e-fit, 400MHz, DMSO-de) 
6.36 (IH, t, J =4.2 Hz), 6.50 (IH, dd, J = 11.8, 
2.6 Hz), 6.75 (2H, s), 6.98 (IH, d, J = 1.4 Hz), 
7.66 (IH, dd, J = 8.8, 7.0 Hz), 7.92 (IH, s), 
10.04 (IH, s), 10.11 (IH, s), 11.96 (IH, s). 
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No. 




iH-NMR 


2 


H H H^N 

H 


(5-111:, 400MHz, DMSO-de) 
6.34(lH,m), 6.48(lH,dd,J=4.0,12.0Hz), 
6.74(2H,brs), 7.10(lH,s), 7.18(lH,s), 
7.64(lH,m), 10.11(lH,s), 10.16(lH,s), 
12.04(lH,s). 


2-2 


H H "2^,^ 

S-^N 0 0 ^— ^ 
H 


(6#:, 400MHz, DMSO-de) 
6.43(2H,brs), 6.55(lH,dd,J=7.5,7.5Hz), 
6.74(lH,d,J=8.4Hz), 7,06(2H,m).7.16- 
7.22(2H,m), 7.60(lH,d,J=8.1Hz), 
10.09(2H,s), 12.01(lH,s). 


2-3 




" h/ 


{diJS., 400MHz, DMSO-de) 
2.21 (3H, s), 5.55 (2H, s), 6.39 (IH, d, J = 6.2 
Hz), 6.52 (IH, d, J = 7.7 Hz), 6.97 (IH, t, J = 
7.5 Hz), 7.17-7.23 (2H, m), 10.09 (IH, s), 
10.41 (IH, s), 12.09 (IH, s). 


2-4 




H H 

\ (f — ^ 

H 


(d^, 400MHz, DMSO-de) 
6.37 (IH, td, J = 8.5, 2.3 Hz), 6.51 (IH, dd, J = 
11.9, 2.4 Hz), 6.75 (2H, s), 6.84 (IH, d, J = 2.9 
Hz), 7.14 (IH, s), 7.67 (IH, t, J = 7.5 Hz), 
10.10 (2H, s), 11.92 (IH, s). 


2-5 






(5jlt, 400MHz, DMSO-de) 
7.05 (IH, s), 7.17 (IH, s), 7.59 (IH, q, J = 9.3 
Hz), 7.80 (IH, brs), 7.93 (IH, dt, J = 13.4, 4.6 
Hz), 10.95 (3H, brs). 
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2-6 




H H 


(S-fil:, 400MHz, DMSO-de) 
7.12 (IH, d, /= 1.9 Hz), 7.20 (IH, s), 7.57 
(IH, dd, / = 5.1, 0.9 Hz), 7.65 (IH, dd, / = 
2.6, 1.3 Hz), 8.26 (IH, dd, 7 = 1.4, 0.7 Hz), 
10.26 (IH, s), 10.28 (IH, s), 12.04 (IH, s). 


2-7 




0 

/-^ 

H H 0 OH 
0 0 

H 


(e-lli:, 400MHz, DMSO-de) 
4.90 (2H, s), 7.10-7.15 (3H, m), 7.24(lH.s), 
7.53 (IH, m), 7.88 (IH, m), 10.20(lH,s), 10.37 
(IH, s), 12.00 (IH, s), 13.32 (IH, s). 


3 


H Vs 

H 


(e-MC, 400MHz, DMSO-de) 
7.10(lH,s), 7.27(3H,in), 7.74(lH,m), 
7.97(lH,m), 10.93(lH,m), 11.72(lH,m), 
12.08(lH,m). 




3-2 


H 


(S-lil:, 400MHz, DMSO-de) 
7.08-7.13 (2H,m), 7.24-7.31 (3H,m), 
7.75(lH,m), 7.99(lH,d,J=7.7Hz), 
10.84(lH,s), 11.73(lH,s), 12.13(lH,s). 


3-3 






(e-fC, 300MHz, DMSO-de) 
3.85(2H,t,J=4.8Hz), 4.54(2H,t,J=4.8Hz), 
7.08-7.22(4H,m), 7.54(lH,ddd, J=1.8, 7.3, 
7.3), 7.78(lH,dd,J=1.8,7.7Hz), 10.88(1H, 
brs), 12.06(lH,brs). 


3-4 




0 

0 0 

H 


(6{ii:, 400MHz, DMSO-de) 
4.43 (IH, d. 7 = 17.1 Hz), 4.50 (IH, d, 7 = 
17.1 Hz), 7.20-7.24 (2H, m), 7.35-7.41 (2H, 
m), 8.14 (IH, dd, 7 = 5.6, 8.8Hz), 10.85 (IH, 
s), 12.09 (IH, s). 
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3-5 


CI — \ 


0 


(S-ltS, 400MHz, DMSO-de) 
4.15 (2H, s), 6.96 (IH, dd, J = 10.2, 2.3 Hz), 
7.10-7.15 (2H, m), 7.21 (IH, s), 7.86 (2H, dd, 
J = 8.8, 6.5 Hz), 10.69 (IH, s), 11.04 (IH, s), 
12.05 (IH, s). 


3-6 


H 

ci-C 1 ^ >-F 

S-^N 0 0 ^—^ 
H 


(8#:, 400MHz, DMSO-de) 
6.99 (IH, dd, J = 9.7, 2.3 Hz), 7.13 (IH, td, J = 
8.7, 2.5 Hz), 7.21(lH,s), 7.22 (IH, s), 8.05 
(IH, dd, J = 8.8, 6.0 Hz), 10.93 (IH, s), 11.87 
(IH, s), 12.13 (IH, s). 


3-7 


0 H 
H >-N^ 

H H3C 


(5^, 400MHz, DMSO-de) 
2.66 (3H, s), 7.05 (IH, d, J=7.4Hz), 7.10 (IH, 
d, J =7.9Hz), 7.19 (IH, s), 7.23 (IH, s), 7.56 
(IH, t, J=7.9Hz), 10.81 (IH, s), 11.58 (IH, s), 
12.10 (IH, s). 


3-8 


0 H 
H >-N 

H OH 


(S'fit, 400MHz, DMSO-de) 
7.11 (IH, d, J = 8.8 Hz), 7.19-7.21 (2H, m), 
7.23 (IH, s), 7.29 (IH, d, J = 2.8 Hz), 9.76 
(IH, s), 10.85 (IH, s), 11.47 (IH, s), 12.11 
(IH, s). 


3-9 


CI 


H >-N 


400MHz, DMSO-de) 
6.99 (IH, dd, / = 2.3, 9.7Hz), 7.13 (IH, m), 
7.34 (IH, s), 8.05 (IH, dd, / = 6.0, 8.8Hz), 
11.02 (IH, s), 11.88 (IH, s), 12.70 (IH, s). 
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3-10 


ci-<j] 




{5^, 400MHz, DMSO-de) 
6.72 (IH, d, y = 17.2 Hz), 6.95-7.02 (2H, m), 
7.13 (IH, td, / = 8.8, 2.3 Hz), 8.04 (IH, dd, / 
= 8.8, 6.0 Hz), 10.78 (IH, s), 11.74 (IH, s), 
11.85 (IH, s). 


3-11 


S-^N 0 0 ^— ^ 
H 


(5^, 400MHz, DMSO-de) 
6.87 (IH, d, J = 2.8 Hz), 6.99 (IH, dd, J = 9.7, 
2.3 Hz), 7.13 (IH, td, J = 8.7, 2.2 Hz), 7.22 
(IH, s), 8.05 (IH, dd, J = 8.8, 6.0 Hz), 10.87 
(IH, s), 11.86 (IH, s), 12.04 (IH, s). 


3-12 


H >-N 

S'^N 0 0 
H 


(5i$., 400MHz, DMSO-de) 

7.19 (IH, s), 7.23 (lH,s), 8.77 (IH, s), 10.91 

(IH, s), 12.14 (IH, s), 12.65 (IH, s). 


3-13 




".C O 

H H V—, 


(diU, 400MHz, DMSO-de) 

3.76(3H,s), 7.11(lH,s), 7.23(lH,s), 7.71 (IH, 

d, J = 3.7 Hz), 8.32 (IH, d, J = 3.7 Hz), 

8.97(lH,brs), 9.47(lH,s), 10.23(lH,s), 

12.05(lH,s). 


3-14 


S-^N 0 0 H 
H 


{5ilM., 400MHz, DMSO-de) 
6.95 (IH, d, J = 3.2 Hz), 7.19(lH,s), 
7.22(lH,s), 8.53 (IH, d, J = 3.2 Hz), 10.79 
(IH, s), 11.50 (IH, s), 12.10 (IH, s). 


4 


H^SO^ 

H H 

^-^N 0 HN ^— ^ 
H 


400MHz, DMSO-de) 
2.30(3H,s), 7.14(lH,s), 7.25(lH,s), 
7.69 (2H,m), 7.83 (3H,m), 9.62(lH,m), 
10.00(lH,m), 11.03(lH,m), 11.72(lH,m), 
12.19(lH,m). 
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4-2 


H H 

H 


(S-fit, 400MHz, DMSO-de) 1 
2.33(3H,s), 5.60(2H,m), 6.69(lH,m), 
6.84(lH,m), 7.08-7.16(5H,m), 7.46(2H,m), 
7.66(lH,m), 10.25(2H,m), 12.0(lH,m). 


4-3 


H HH2N 

S^N 0 0 
H 


(Btt, 400MHz, DMSO-de) 
2.29 (3H, s), 6.37 (IH, td, J = 8.5, 2.5 Hz), 
6.50 (IH, dd, J = 11.8, 2.6 Hz), 7.10-7.11 (3H, 
m), 7.29 (IH, s), 7.47 (2H, d, J = 8.3 Hz). 7.66 
(IH, t, J = 7.7 Hz), 10.10 (IH, s), 10.14(1H, 
s), 12.01 (IH, s). 


4-4 


CI-/XVH'"'>-f>F 
S^N 0 0 >=/ 

H3C-f3^|-0H 
0 


(e-fit, 400MHz, DMSO-dfi) 
2.29 (3H, s), 6.35-6.53 (2H, m), 7.10-7.12 
(3H, m), 7.20 (IH, s), 7.48 (2H, d, J = 7.9 Hz), 
7.67 (IH, dd, J = 8.6, 6.7 Hz), 10.12 (IH, s), 
10.16 (IH, s), 12.02 (IH, s). 


4-5 


H H 0 0-Na 

S-^N 0 0 \=/ 
H 


(dm, 400MHz, DMSO-de) 
4.42 (2H, s), 7.03 (IH, dd, / = 5.6, 12.5Hz), 
7.10-7.22 (3H, m), 7.43 (IH, m), 7.73 (IH, d, 
/ = 7.9 Hz), 10.18 (IH, s), 12.03 (IH, s), 12.48 
(IH, s). 


5 


S-^N 0 0 


(S-flt, 400MHz, DMSO-de) 
7.20-7.28 (3H, m), 7.47-7.54 (2H, m), 7.58- 
7.62 (2H, m), 11.13 (IH, s), 11.70 (IH, s), 
12.35 (IH, s). 
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MMm 5-2-5-5 



11-3 



mmm 

No 






R2 


R3 


R4 




5 


-S-CH=CH- 


H 


H 


H 






5-2 


-s-ch=<:h- 


H 


H 


H 






5-3 


-S-CH=CH- 


H 


H 


H 






5-4 


-S-CH=CH- 


H 


H 


H 


XO2H 




5-5 


-S-CH=CH- 


H 


H 


H 







HJiM 6 ~ 6 - 1 4 

-1 4CO'ft:^i^^#S^^;d57?^;5„ ^^^^^^^-^-^^0:4 iZ^Vfc^ 
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^-4 



mm 

No. 
6 



-Gl-G2-^3- 



-CH=C(C1)-S- 



H 



R2 



H 



6-2 



-CH=C(C1)-S- 



H 



H 



6-3 



-CH=c(a)-s- 



H 



H 




6-4 



-CH=C(C1)-S- 



H 



H 



6-5 



-CH=c(a)-s- 



H 



H 



O 




6-6 



-CH=C(C1)-S- 



H 



H 




6-7 



-CH=C(a)-S- 



H 



H 




6-8 



-CH=C(C1)-S- 



H 



H 




6-9 



-CH=C(C1)-S- 



H 



H 




6-10 



-CH=C(C1)-S- 



H 



H 
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o-ll 




T T 

rl 


TT 

rl 


u 


6-12 




TT 

rl 


TT 

rl 


H 

o 
















TLX 

rl 


TT 

rl 


-Ji 


6-14 


-CH=c(a)-s- 


H 


H 





Ji'^ll 7 ~ 7 - 1 6 

;jfe#ii7~7 - 1 6(^>ft:'a-f^^#5r ^;;as-T?^So m'hti^^t^m^m5\z.^v 

o 
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^-5 



mmm 

No. 


-G1-G2-G3- 


Ri 


R2 


R3 


R4 




7 


-o-c(a)=CH- 


H 


H 


H 


H,N 


- 


7-2 


-oc(a)=CH- 


H 


H 


H 




- 


7-3 


-o-c(a)=cH- 


H 


H 


H 


X) 


- 


7-4 


-o-c(a)=CH- 


H 


H 


H 






7-5 


-oc(a)=CH- 


H 


H 


H 


COoH 
0^ 


- 


7-6 


-c)-c(a)=cH- 


H 


H 


H 




- 


7-7 


-o-c(a)=CH- 


H 


H 


H 


.C02H 




7-8 


-o-c(a)=cH- 


H 


H 


H 


1 JSI 




7-9 


-0-CH=C(Br)- 


H 


H 


H 


HA 
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7-10 


-0-CH=C(Br)- 


H 


H 


H 






7-11 


-0-CH=C(Br)- 


H 


H 


H 


0 ^— ^ 




7-12 


-0-CH=C(Br)- 


H 


H 


H 


H2N 


H03S-OCH3 


7-13 


-0-CH=C(Br)- 


H 


H 


H 






7-14 


-0-CH=C(Br)- 


H 


H 


H 






7-15 


-0-CH=C(Br)- 


H 


H 


H 


^COgH 


- 


7-16 


-0-CH=C(Br)- 


H 


H 


H 







9msk(Dms^^^w^itaM-{ ^^^^—^i^-mmmwM (pH7. 0, 0. 2m 

M PMSF, 2 5 0mM NaCl, 0. 0 2 5%BSA^^) }CTM&*8 

10 0 g/mL(;i#5iRbfc^i(^^^V^fCo SSIS^ br. 2 5mM T r i s -H 

ClM^^(pH7. 2, 2 5 0mM KC 1 , 6. 2 5 mM MgClg* 6. 

2 5mM EGTA, 1. 2 5 mM glucose — 1 — phosphate, 
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2 . 5 m g Xva. 1 glycogen, 7. 5 mM glucose •^^) 
V^f^:o ^WM\^0, 5%v'^^/v;^/V/i^^;xF (DMSO) f^T^iPbfCo 

mio II \ hmm^2 0 1 (Dm^m\^mmm2 o ^ i ^;tjn^?>^i:{cj; ?)^^ 
mm(Dm / ^^^yYxi--fvm.-'f'7^^'!7m) xioo (%> 

10 :feo 



-6 



N o . 


H L G P a iC^-r-SP^Pl^StS 


2 — 2 


+ 


3 — 2 


+ 



HLGP a {C^-r-S^^m^JS'I^fl. IC5 0 (nM) i 0 0 nMfi^Jn 1 0 0 
0 nM7i5^iO#-a'^ + . 1 0 0 nM^^Sr + +"t?:^bfCo 

15 

nw\ (2) m^^^) ^-^^^urs^it^^) '7—^m^(om'^i5m 

20 ^Tof^o iJ^^y ^J^^^^j^^-x^y ^—-if f^ij: t)> =3— <5^;x:^^6>^^^$ttS^V^ 
=l— 1— h (glucose — 1— phosphate) ^ 
7.^'^IV^J>.^—'^ (phosphoglucomutase) 'RXl"if ?V-=i^:^ 

— Q —i^:^-y •T'^tKn ^■ir-—^ [g 1 uco s e — 6 — phospha 
te dehydrogenase (G 6 PDH)] ly^^W^^l^^. 

25 §J.7K*Mi^?^"^s i^'/Vra/ - 6 -9:^^ f^' 6 - 7 31— b (glucono 

— 6-lactone 6-phosphate) iZ^M^'^o ^(Dt^^ G6 
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y 9— if ^5S^m?^^ii:fcS f 9 ^HI^<dMIS#^^ 10 0m 

mo 1//LBESM®|^ (pH6. 8, 2mmo l/L EDTA^^) (^T# 
5 3§RUfc^>(^^ffiV^fCo mmmtl^X. V^^^mmm (lemmol/L KHg 
PO4, 24mmol/L Na2HP04-^>fr) ^.^V^lfco SU/'mL 3^:^:^^^?^ 
n A ^ — (phosphoglucomutase)^ 6 0 U/'mL G6 
PDHiii^^fiB E S^WI^filTil^brCo SJS;;>^^«IS (1. 4mmo 1 /L 
NADP, 3 Ommo 1 /L Mg C 1 2, 8 a* m o 1 / L iJ^/V=t — :^ - 1 , 6 
10 — i?j}^;:^::7 3r— > (Glucose — 1, 6 — diphosphate), 8m 
g/mL y <>'^V, 4 0mmol/L BES, 0. 8mmol/'L ED 
TA-^^) ^^/V-=i—:^mW. (7 5mmo 1 X'L 10 0mm 

o 1/L BES, 2mmo 1/L EDTA^^^) ^^^-e^PMbfCo 

15 i^/u-a— ;;?«^|^2 0 SKIS 2 0 /i KJ^i^fflMWIS 1 0 0 /i ^^i^ 

2 0 n 'L'^'(y-^:^:^^J'V=iJ^^'—^ (Phosphog lucomut a s e) 

20 ^;(JP^;'^v^'^>(^^:7^9^^^5' ^ bfco RJtmiV^. 3 4 o nm(c:*5it^^^ 

^^mnm^m (%) r (i- m.mm'M.<Dmm^'m / {^i^v^- 

;V(omm^'m) XIOOJ l^J; «5#|±iUfcio 

«^ 5 0 % ^ (D ?5 # S J; «9 ^ m U ^Co 
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^-7 



MMM N o . 


H L G P a 


HJS^JN o.. 


H LG P a IZ^-t^ 


1 


++ 


3-6 


++ 


1—2 


+ 


3-7 


++ 


1—5 


+ 


3 — 8 


++ 


1—7 


+ 


3 — 9 


++ 


2 


++ 


3-10 


++ 


2-3 


++ 


3-11 


++ 


2 — 4 


++ 


3 — 12 


++ 


2-5 


++ 


3 — 13 


+ 


2-6 


++ 


3-14 


++ 


2 — 7 


++ 


4 — 2 


+ 


3 


+ 


4 — 3 


++ 


3 — 3 


+ 


4 — 4 


++ 


3-4 


++ 


4 — 5 


++ 


3 — 5 


++ 


5 


+ 



U-LGP a\zMir?>mmm.Wmm-±. ICSO (nM) ;as 1 0 0 nM^-bl 0 0 
0 nMm^(Dm^^ + . 10 0 nMm^^ + + ^^\^tCo 
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u^m (3) ]km^/>^-^^&<Dm^:&m 

jfiL^tt>^Vv=i-^aSl^#;t.^f^#^fl-<fCo (10~153l 
10 ^1 ^ (eij; «9^To^ (D u n n e t t 



-8 



^M#>J N o . 




m^wm N o . 




2 — 4 


++ 


3 — 6 


+ + 


2 — 5 


++ 


3-7 


+ + 


3-4 


++ 


3-10 


+ + 


3-5 


++ 


3 — 14 


+ + 



0 m g / k g i^;(.T<0 i: t + + Ufco 



15 

:*:JKf*0*'^mjK^^fc#«2 003-177213 UT*5«9 . -=e 
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1. (1) 




(1) 



5 



-Gi-Ga-Gg-f^. -S-C (R^) =C (R^) -C (R^) =C (R 

10 -S-. -O-C (R=) =C (R°) -C (R^) =C (R«) -0-. 

-N (R^) -C (R^) =C (R^) -C (R^) =C (R«) -N (R'') 

-N=G (R°) -S-Xf^-S-C (R^) =N--T?fe!:) R^^ 



Af*. -N (R«) - R«f*7X^il^s Ci_eT/V=3E^/V«Xf*M^« 

^^UXV^T^iV^r /VS^^fe^). -C (R^) (R^«) - R^ 
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Cl^-e. R'\ R^^^lFR^-'f*. m— Xf^Mj'c^oT. S^tU 

15 -<?feSd^. ^V^{4R^°:S.D^R2^^sp^t- S^^i^-?i-^(-^^oT. 



/i^T^ymxh^) J:v>) -o- (CH2) ,-R^^ (r 



5 Bfi^ 
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i/SX?*-N (R^^) (R^«) (rr-t?, R^^^SfO^R^n^. 1^— Xf^^J^eoT. 

5 josp^-r§^*ii[^^^-5^l^/<eoT. 



j;v^) -efes)> -0-CO-R27 (rr-r?. R^'^nc ^^^r^v^^ur 

5: y»Xf*C2-i2e:^T/V''ar/vr ^ yS"t?$jS). xf*-N (r^^) (r^^) 

m^^^u■rv^T^J;v^T^; — /i^Sx n^/i-m^ - (ch^) p.-coo-R^ 
15 ^v/i^^-tfSm^ttT'b J;v^) -efes). -CON (R^i) (r^^) Cir-e. r 

>^b-CVNX^> J;V^Ty-/VK■^?fc^). -CO-R^^ R^3{:iCi_6r 
/^^/^^X^:iS^S^^bTV^-C^> J:v^T y — /i-STfeS) Xft-co- (CH 
2) ,.-R3* r' i±T tmmxh^. R^^f*Ci_6T/V'=aE^/VT5 / 

Ci_6T/V'¥/^S. T^/m. 7Xm^. Ci_6T/Vr2=3{^>>S, -COOR 
35 --e, R35?*. Inl— Xf^M^^ceo-C. TK^I^^X^^Ci.eT/l^^^/vS-efc 
25 5) X^^-CON (R^^') (R^2') (r^l-T?. R^^' :BlX:^R^^' I^R^^RXIR^ 

Y\^. -S-. -0-X}*-N (R^«) - (^iri?. R3«^*7X^i^^XJ*Ci_ 



N. 




N. 



/ \ 
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R ^ RXf R ^ p^-f 5 S^M^ ^ — ^ J^fc o T 





(iv) (v) (vi) 



Z(^, -CHg-CHa-^ -C (R^^) =CH-, -C (R^^") =N-, -N 
= N-, -CO-> -CO-CH2-^ -CO — -CO-CH2 — 
-CH2-CO-NH-^ -C (R^^") (R^^) -N (R^^) - (r^^e^ R^ 

15 SXf^*^S^^UTV^T^J:V^Ty — /VS-efet). R^^fi. 7ic^i^^. Ci_ 

e T /V- ^^VK ( ^ ^ C 1 _ 6 T /V 53?^/^^ ;^ 7^5^^ v-zl-SX C 2 _ 7 r 3 i/;^ 

^ fix ^J:v^) Xf*C2-7r/v=3;3r /v;^?;:^/^^-^? S ) s 

-C ( = U) -N (R^^) - (m:\ =Uf^ = OXf^=S-efef9. R^^f^R 

tmmXh^) X\-±- (CHa) s-O- (5^4'. s f*l~3(DS^-efet9. 

20 ^^V^S«;^^yS•^g^^^ttTV^T^> J;V^) -efet) #^f*^ (i) 
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Q«- (CH2) t- (^4'. t fi2^fcf* 3-efe«9s ^5^i/>'*f:i;r^yST? 

10 g^$tI.TV^-Ct> J:V^), -CO-NH-CH2-Xf*-CH2-NH-CO--e 
fe«9 ; 

Wfi-CO-. -C S-X}^-CH2--t?fe«9 ; 

Vif*-CO-, -C S -Xf^-CHg-'trfe «9 ; 

Vafi-O-. -CHg-Xf-i-N (R^«) - (r^t?. R ^ ^ {i. tK^M^^ C 

15 i_6r/V"3f/vKX{im^*^^bxv^-c^> j:v>r y-/vs-e^s) -efe?) ; 

Vgf^-CH (R^^) -Xf:i-N (R^^') - (r^"^. R^^*5j;t;?R^^' 
■?:<^:7'n K9 5^:/X?i^tT.bO|S^_hfF^U#Slto 

20 

2. Y;as, -S-. -O-Xfi-N (R^^) - R ^ ^ f^7ic^l^^Xf* 

Z;5S, -CH2-CH2-. -C (R^^) =CH-. -C (R^^') .= N-. -N 
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= N-. -CO-> -C0-0-, -CO-CHg-O-s -CH2-CO-N 
-C (R*^") (R^^) -N (R^^) - (rr-C. R*\ R^^\ R*^" 

$;rtT'Jia;V^) X{iC2_7T/^=i^iX;^/^J^^/t'^-efc5)s -C (=U) -N 

(R^^) - =u{5=ox^i=s-e^«9. R^^nR*^ tmmxh^) 

X{*- (CH2) s-O- (^'t'^ s\'il^3(Dm.W(iXh^ . y^^U>^m\^:t^ 




20 4. R*;&S^ 




Af*. -N (R«") - R^" i^ymm'f: c ^.^T;v^7^^mx\•i.U^ 

m^^vxi^^xh^^^rv -/i^m^h^). -c (R»") (R^'^") - 
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oT. Ca-^v':^^ nT/V'^/VS^?f^^LT^5i;V>). - (CHJ „-NH- 




(f2' ) (g' ) 

(r^-^. R^i\ R^2\ R'^\ R^^" :s.t;?R'^' IrI— xf^Mj'ioT. m 



T % J; v^r y —;vm. r y — /v;^'35^i>'S. h ^ >^ y /vs. b y r y /^s. - 

-O- (CHg) ,-R2^ Cl^l-e. r *5j;tJ?R2^{i|f^Jil i:Pa-eS?5)s 

-o-co-R^^ (riT% -R^^tm^-m.! tmm-^^^) xt^-N cr^^") 
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6r/V"¥/vS> «iass:^U"Cv>T^ J;v^Ty — /v-s. - (CH2) p. -coo 

/v-S (^c l_6T/v=a5^/^S^^^ 7k^&^ M; >^/v;^1a^^/v^X«;^r/V/i?ar^x/v 
S-e«m$tbT^i J:v^) -efe^). -CON (R^^) (R^2) R^^^ 

5 uR^^i^m^k^i tmmx-h^). -co-r^^ (^^-^^ r^^}«^:«i^ 

l^a-efe^) X{:i-CO- (CHa) -R^^ r' ife J; t^R ^ * f^lf 

10 hV. 

R ^ ^-O^ R ^ j&s p^i- ;5 gig jg^ i — ,^ ic: o T 



15 Ci_6r/V^/^S^ Ci_6T/^=i=^i/Ss r^/Ss 7fc^SXfi-0-C0-R 

Z' f^s -CHg-CHg-s -C (R'*^) =CH-. -N = N-, -CO-> 
-CO-CH2-^ -C0-0-. -CO-CH2-O-. -CH2-CO-NH 

-c (R^^") (R^^) -N (R^^') - R^\ r^^" Rxj^r'''' 

20 \-imi^mi tmmxh^. r^^^' ^mm^. Ci-eT/v-^/wsxf^Cg.^T 
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/V':=i^iyj(j/V':^::^/l'm-^h^). "C ( = U) -N (R^^') - (ri-t:\ =U 
}*=OXfi:=S'e^?). R^«' f^R^^il^a-efeS) Xf*- (CHa) s-O- 




10 ^JfmvXhX< ; 

Q' (CHJ t- i^^. t 2X(*3"efe!9s ^^i/>'Sf*;^^yS-t? 
ei^^HTV^T^j J:V^), -CO-NH-CHg-Xfi-CHg-NH-CO-t? 

W f^-CO-X^*-CH2-■^fe 9 ; 

V3' (i-CH (R^^") -Xfi-N (R^^"') - (rr-e. R^^" :S:t)«R^ 

IhI— xfiMj'ceoT. 7X^i^^xtie^s^^bTv^T^> j;v>r y — /i^^ 

K9 5/i^Xf*^tbe><^|Sm-hfP^L#S:^o 

20 

5. Y' -S-Xf^-N (R2«) - R ^ ^fi7j<^i^-^Xf* C 

Z' -CH2-CH2-, -C (R^^) =CH-, -N = N-, -CO-, 
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(R^^) -N (R46') - r^\ b.''^" :^x^R^^\tm^mi tmm 

/v^-cfes). -c (=u) -N (R^^') - (rr-e, =Uf^=OXf*= s-x? 

5 -R^^' ItK""^ tmm-Vh^) Xft- (CH2) s-O- sf:il~ 



6. -Gi-Ga-Gg-^i^ -S-C (R^) =C (R«) -"^feSlt^lfi 1 TIr 

7. -Gi-Gg-Gg-^s, -c (R = ) =C (R^) -S-TfeS|f^:Sl73r 

8. -Gi-Gg-Gg-dS^ -O-C (R5) =C (R«) -"^feSff 1 75 

25 

9. -Gj-Gg-Gg-dS, -c (RS) =C (R«) - O - 1? if 1 72f 
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10. -Gi-Ga-Gg-^D^ -N (R^) -C (R^) =C (R^) --efeSif 

11. -Gi-Ga-Gg-;?!^ -C (R^) =C (R^) -N (R^) --Vh^W 
10 tte>(Dg^_hfF^b#Sito 

12. -Gi-G2-G3-;0S. -N=C (R^) - S --X^h^Mik^l 7b^5 (D 

15 

13. -Gi-G2-G3-;as^ -S-C (R^) =N--efe^it^:Si:?Z;M5C9 
20 14. W^:S175M1 3(^v>-rtb;6^^sa<!c(^^'a't°i3w-^Hb^^^ ■e(^:7°n 

25 5^ >/X »i ^ 6> |S^_hfP^ b# 5 :^ i ^^6<J $ 5 ^-^^ b T 

S H L G P a fa^^Jo 

16. It^:« i:/!f^l 3<DV^-rtb;&^l:i|a«t(^)^-^t:''n-/Hb'a'i^. 
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